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m TOE UNITED STAT ES PA TENT A ND TRADEMARK OFFICE 
In re application of: 

Chang Yong HONG et al. Atty. Docket: 03094.77432 

Continuation of 

Serial No.: 09/049,024 

filed: March 27, 1998 

For: 7-(4-AMINOMETHYL-3-METHYLOXYIMINOPYRROLIDIN-l-YL)-l- 
CYCLOPROPYl^FJOJORO^XO-l,4-DfflYDRO-l,8-NAPHTHYRIDlNE-3- 
CARBOXYLIC ACID AND THE PROCESS FOR THE PREPARATION 
THEREOF 

PRELIMINARY AM END MENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination and calculation of claim fees, please amend the instant application as 
follows: 

IN THE SPECIFICATION : 

Please insert the following sentence prior to the first paragraph of the specification -This 
application is a continuation of Serial No. 09/049,024, filed March 27, 1998, which is a 
divisional of Serial No. 08/825,592, filed April 4, 1997, now U.S. Patent 5,776,944, which is 
a continuation-in-part of 08/490,978 filed June 15, 1995, now US Patent 5,633,992.-- 
m THE Cl AMS t 

Please cancel claims 1-16 and add new claims 17-28. 



-17. A method for prophylaxis or treatment of bacterial infections in a warm blooded 
animal, comprising administering an effective amount of the compound 7-(4-aminomethyl-3- 
methyloxyimmopyrroM^ 
carboxylic acid of the following formula: 




or a pharmaceutical^ acceptable non-toxic salt, physiologically hydrolyzable ester, or isomer 
thereof. 

18. The method according to claim 17 wherein the compound is in the form of Z- 



lsomer. 



day. 



being. 



19. The method according to claim 17 wherein the compound is administered once a 



20. The method according to claim 17 wherein the warm blooded mammal is a human 



21. A method for prophylaxis or treatment of bacterial infections in a warm blooded 
animal, comprising administering 7-(4-aminome%l-3-methyloxyiminopyrrolidin-l-yl)-l- 
cyclopropyl-6-fluoro^xo-l,4^ acid methanesulfonate or 

a hydrate thereof of the following formula: 



CH3ON 




•CH 3 S0 3 H-nH 2 0 



in which n is 0, 1, 1.5, 2.5, 3, 3,5 or 4, or an isomer thereof. 

22. The method according to claim 21 wherein the compound is in the form of Z- 

isomer. 

23. The method according to claim 21 wherein n is 3. 

24. The method according to claim 21 wherein the compound has a moisture content 
of from 9 to 11% by weight. 

25. The method according to claim 21 wherein n is 1.5. 

26. The method according to claim 21 wherein the compound has a moisture content 
of from 4 to 6% by weight. 
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27. The method according to claim 21 wherein the compound is administered once a 



28. The method according to claim 21 wherein the warm blooded animal is a human 



Examination on the merits of the remaining claims is earnestly solicited. 



BANNER & WTTCOFF, LTD. 
Eleventh Floor 
1001 G Street, N.W. 
Washington, D. C. 20001-4597 
(202) 508-9100 
SAW/ss 



day. 



being. - 



REMARKS 



Respectfully submitted, 



Date: November 9, 1998 
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7 - ' 4 - AM INC METHYL - 3 - METHYLCXY 1M INO PYRROL I 2 1 X - 1 - YL ; - 1 - 
CYCLCPRCPYL - 6 - FLUCRO- 4 -CXC -1,4 -DIHYDRC -1,3- MA ? H TH Y E I D I N E - 3 - 
CAEFCXYLIC .ACID AND THE PROCESS FOR THE PREPARATION THEREOF 
CROSS -REFERENCE TO RELATED APPLICATION 
This is a continuation-in-part of copending U.S. patent: 
application serial No, 03/490,978 filed June 15, 1995. 

BACKGROUND OF INVENTION 
1. Field of Invention 

The oresent invention relates to a novel qumol me ( napnth- 
yridine) carbcxylic acid derivative having an excellent antibac- 
terial activity. More specifically, the present invention 
relates to a novel qumol me (naphthyridine ) carbcxylic acid deriv- 
ative represented by the following formula (I), which has an 4- 
ammomethyl - 3 -oximepyrrolidine substituent on 7-position of the 
qumol one nucleus and shows a superior antibacterial activity in 
contrast to the known quinolone antibacterial agents and also has 
a broad antibacterial spectrum and a highly improved pharmacoki- 
netic property: 



R O O 




and its oharmaceut ically acceptable non-toxic salt, its physio- 
logically nydrclyzable ester, solvate and isomer, m wrnch 
R represents hydrogen, methyl or amino; 

1 



represents C-H, C-F, c-ci, C-OK, C-CX 3 , C-0-CH3 or X ; 
represents cyclcprcpy I , ethyl, or phenyl which is suhscicu: 
ed with one or nore fluorine atoa(s) ; 
represents one of the following a) through e) : 

a) hydrogen, straight or branched C^-C^ alkyl, cycloprc 
py 1 , cyciccrcpy Ir.ethyi , c 3" c $ alkynyl, 2 -hale ethyl 
rrtethoxyrierhy 1 , nerhoxycarbony imethyl , ary 1 or aliyi, 

b) a group of the following formula (1) , 




wherein X represents hydrogen, 2, 3 or 4-fluoro, cyano 
nitra , nechc:cy, C L -C 4 alkyl, or 2 , 4 -dif luoro , 
c) a group of the following formula (2) , 




d) a het:eroarylr.sthyl of the following formula (3), 



COOH 





e) a group of the following formula (4) , 



■(CH 2 ) n 

(4) 



wherein n denotes 0 or 1, m denotes 0, 1 or 2 , and X 

represents methylene, 0 or N, and 
R 3 and R, independently of one another represent hydrogen or C 1 ~ 
C 3 alkyl or R 3 and R, together with a nitrogen aton to which 
they are attached can form a ring. 

The present invention also relates to a process for prepar- 
ing the compound of formula (I) , as defined above, and an anti- 
bacterial composition comprising the compound of formula (I) as 
an acrive component. 

2 . Background Art 

Since in 1952 nalidixic acid was first introduced as an 
agent: for treating urinary tract infection (see, G. Y. Lesher, et 
al., J- Med. Chen. 5, 1063-1065 (1962)), numerous quinaline car- 
bcxvlic acid antibacterial agencs, including oxolinic acid, 
rcsoxacin, pipemidic acid, etc., have been developed. However, 
these early-stage antibaterial agents have a little activity 
against gram-positive bacterial strains and thus have been used 
only against gram-negative strains. 

Recently, norfloxacin which is the quinolone compound having 
a fluorine on 6-position has been newly developed (see, H. Kcga, 
et al. , J. Med. Chem. , 23 , 1358-1363 (1980)), and thereafter an 
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ex tens ive study to develop various quinolone ant abacterial cc— 
pounds has been conducted. However, since norfloxacin has a 
weak antibacterial activity against gram-positive strains and 
shoe's peer distribution and absorption in living body, it has 
been used only for treatment of diseases including urinary tract 
infections, gas tro- intestinal infections, sexually transmitted 
diseases and the like. Thereafter, ciprofloxacin (see, R. Wise, 
et al . , J. Antimicrcb. Agents Chemother., 23, 559 (1933)), oflox- 
acin (see, K. Sata, et al., Antinicrob. Agents Chemother., 22, 
543 (1932)) and the like have been developed. These antibacte- 
rial agents have a superior and broad antibacterial activity in 
comparison with the early-stage antibacterial compounds, and 
therefore, have been widely and practically used for treatment of 
diseases in clinical field. 

The compounds in use or under clinical test include mainly 
the derivatives having a piperazine substituent on 7-positicn of 
the quinolone nucleus as in ciprofloxacin or ofloxacin. - Howev- 
er, as a result of the study to develop quinolone compounds 
having a more potent and broad antibacterial activity it has been 
disclosed that a compound having an 3-amino cr 3 -anincmethyicvr- 
relidine group introduced into 7-position has an increased activ- 
ity against gram-positive strains, in comparison with the com- 
pounds having 7 -p :.pera:: in a jreup, while maintaining a potent 
activity against gram-negative strains. However, unfortunately, 
the compounds having pyrrolidine substituent have a low solubili- 
ty in water in comparison with the compounds having piperazine 
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substituer.t , and thus their in-vivo antibacterial activity is net 
sc high as the in-vitro activity. Accordingly, numerous study 
has been continuously conducted to improve the disadvantage cf 
the compounds having pyrrolidine substituent, that is, to in- 
crease the solubility in water and to improve the pharmacokinetic 
property . 

As a result, many reports of such study have been made. 
For example, it has been disclosed that ((2S, 4 S ) -4 -amino-2 - 
me thy lpyrrolidiny 1) naphthyr idine derivatives (see, Rosen, T., 
Chu, D. T. W. etc. J. Medu Chen. 1988, 31, 1593-1611) or 



;J ( trans -3 -amino-4-methylpyrrolidinyl) naphthyr idine derivatives 
(see, Matsumcto, J. et al., Proceedings of the 14th International 
Congress cf Chemotherapy; Ishigani, J. , Ed.; University of Tokyo 
Press: Tekvo , 1935; pp 1519-1520) shows a 20 to 40 times increase 
in water-solubility, an increased bioavailability and an improved 



□ 

,~ pharmacokinetic property, in comparison with the compounds having 



no methyl group, with a similar in-vitro antibacterial activity. 

In addition, an attempt to improve the disadvantage cf the 
prior cumc lone compounds including a relatively low antibacteri- 
al activity against gram-positive strains, a low water-so lubility 
and a poor pharmacokinetic property has been made by introducing 
different functional groups, instead of amino group, into the 
cvrrolidir.e or piperaoine moiety. As one cf such attempt, some 
compounds having an oxime group introduced into the 7 - amine 
moiety of quinclcne compounds have been reported. For example, 
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the researchers of Abbott have reported in a scientific journal, 
J. Med. Chen:., 1992, 35 , 1392-1398 , that the quinolcne cc-pcur.d 
having the following general fornula [A] wherein 3-oxine(cr 
r.ethylcxine) pyrrolidine group or 4-oxi^e(or methyloxine) piper i- 
dine group is substituted on 7-position of quinolone nucleus 
exhibits a good antibacterial activity against gran-positive 
strains : 



0 o 




in which 

R represents cyclopropyl or 2 , 4-dif luorophenyl; 
R r represents hydrogen or methyl; 
X represents C-H, C-F or N; and 
n denotes 1 or 2 . 

The compound [A] has seize, disadvantages that it shews a good 
an Abacterial activity against gran-positive strains but a rela- 
tively weak activity against gran-negative strains, and also has 
a relatively lev antibacterial activity in in-vivo test. 

In addition, Japanese Laid-open Patent Publication No. (Hei) 
01-100165 (1939) discloses the compound having the following 
general formula [Bj: 
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C3] 



in which 

R represents cyclcprcpyl, 2 , 4-dif luorophenyl or 4 -hydroxy- 
phenyl ; 

X represents C-K, C-F or C-Cl; and 

R 1 represents cxir.e or hydroxyaniinopyrrclidine-derived subseq- 
uent . 



1:* Specifically, in said Japanese laid-open publication the 

U 

1:3 cxirr.e or hydrcxyaizincpyrrciidine-derived groups as R ' substi^nr 

: : y very broadly disclosed. However, only the 3 -hydroxyamino- 



pyrrclidine [the following formula (a)], 3 -ciethoxyamincpyrroli- 
-ir.e [the following fcrr/uia (b) ] , 3 -a-inc-4-methcxyaminopyrroli- 
[ the following formula (c) ] , 3 -oxinepyrrc iidine [the fcilcw- 
ormula (d) ] and 3-methyloxiziepyrrciidina [the following 
formula (e) ] groups are specifically exemplified bur rhe pyrroli- 
dine subseituent having both 3-cxime and 4-amincme-hy 1 groups has 
never oeen specifically mentioned. 



, & 

- 



7 




NHOH 



-NHCCH, 




NHOCH, 



[a] 




NOH 




fc] 



NO Me 



fej 



Further, European Early Patent Publication No. 0 541 036 
discloses the quinolone compound having the following general 
formula [C] : 



*2 0 0 




R 4 R 3 



r t 



R ar.d independently of one another represent hydrogen or C^-Cg 

R^ represents hydrogen , aizino, fluoro or hydroxy; 
R 3 represents C^-Cy cycloaiXyl; 
R , represents nethcxy or fluoro; 

Rcr and R^ can be identical with or different from each other and 
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independently of cr.e another represent hydrogen cr al-;yl, cr 
R 5 and R 5 together can fern C 3 ~C 5 cycicalkyl; 

r. denotes 0 or 1; and 

n denotes an integer of 1 to 3. 

Ar.org the compounds [C] disclosed in said European early 
patent publication the typical substituent on 7-posicicn cr 
cuinclons nucleus is a group having the following structure: 



O 
-.3 

IB 

m 
o 
m 

id 

= ■ 

U 
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m 



-N 




NOR 




NOR 




-N 



NOR 




NOR 



However, the compound of formula [C] does not include any 

corpcur.d having both oxine group and aminone thy 1 group on 7- 

position, and therefore, is different froa the ccr.pcund cf the 
ore^ino invention. 



The common characteristic feature of the known oxime or 
hydroxy amina-derived compounds as mentioned above is thaz they 
exhibit a coed activity against gran-positive strains including 
MRS A (Methicillin Resistant Staphylococcus aureus) strains in 
comparison with the early developed quinolone compounds buc shew 
a weak activity against gran-negative strains in comparison with 
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the antibacterial agents including ofloxacin or ciprofloxacin. 
Therefore, it can be said that their antibacterial spectrin nay 
be narrower than that of the known ofloxacin or ciprofloxacin 
antibacterial compound. 

Thus, on the basis of prior art as mentioned above the 
present inventors have extensively studied to develop the novel 
cxime-amincnethyl compound, which shews a patent antibacterial 
activity against broad spectrum pathogenic strains including 
resistant strains and also exhibits more improved pharmacokinetic 

O properties and high absorption in living body, by introducing 

\.Q 

M: various substituted pyrrolidine groups into 7-position of cruino- 

ffl 

yy line nucleus and determining pharmacological activities of t^e 

u 

resulting compounds. As a result, we have identified that the 
quinolcne compounds having the general formula (I) , as defined 
above, wherein 4-aminomethyl-3- (optionally substituted) oxine-pvr- 
roiidine group is introduced into 7-positicn of quinoline nucleus 
can satisfy such purpose, and thus completed the present inven- 
tion . 

Therefore, iz is an object of the present invention to 
provide a novel quinoline (naphchyridine) carbcxylic acid deriva- 
tive of formula ( Z ) , as defined above, which shows a potent 
anmibacmeriai activity against broad pathogenic strains including 
z z z — q:"2::-::3;:i7a and gram-negative strains and also has a good 
pharmacokinetic property. 

It is another object of the present invention to provide a 



m 

W 

□ 

m 
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process for preparing the novel qumoline {naphthyridine ; carbcx- 
yl :c acid derivative of formula 1 1 ; . 

I i is a further ob]ect of the present invention to provide 
an ant i b a c t e r i a 1 composition comprising the novel qumoime 
(naphthyridine ) carhoxyl ic acid derivative of formula (I) as an 
active component . 

3RIHF DESCRIPTION OF THE DRAWINGS 

For a thorough understanding of the nature and objects of 
the invention, reference should be made to the following detailed 
description taken in connection with the accompanying drawings in 
which : 

Figure I represents the moisture adsorption velocity profile 
of 7- ( 4 -ammcmethyl - 3 -methyloxyiminopyrrol idm- 1 -yl ) -l-cyclcpro- 
pyl - 6 - f 1 ucro - 4 -oxo- 1 , 4 -di hydro - 1 , 8 - napht hyr idme - 3 - carbo-xy I ic 
acid mechanesulf onate at 2 5 0 C ; 

Figure 2 represents the isothermal moisture adsorption 
crofile of 7- ( 4 - aminomethyl - 3 - me t hyicxyiminopyrrol idm- 1 - yl , -1- 
z v z I oc roc vl - 6 - f 1 uoro - 4 - oxo -1,4 - di hydro - 1,3- napnt nyr idme-3- 
carcoxylic acid methanesulf onate at 25°C; 

Figure 3 represents the equilibrium moisture content of 
7 - . 4 - a -mom^ tnyl- 3 -methyloxyiminopyrrol. Ii:i-l-yl - 1 -cyclop ropy 1 - 
5 - f I uoro -4 - oxo -1,4 -dihydro- 1 , 3 - napht hyr idme - 3 -carooxyl ic acid 
metnanesulf onate • 3 hydrate at a relative humidity of 23 to 75%; 

Figure 4 represents test result on moisture adsorption of 7- 
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(4 - armors thyl - 3 -rethyicxyirrmcpyrrolidin- 1 - yl ) - 1 - eye leprecvl - 6 - 
f lucre - 4 -exo -1,4 -di hydro - 1,3- naphrhyndme -3 -carccxyl:: acid 

re:ianeau: :ona:e -1.5 hydra re ; 

Figure 5 represenrs the powder X-ray diffraction par rem of 

7 - { 4 - aTdno^echyi - 3 -rcethyioxyininopyrroiidin- 1 - yl ) - 1 - eye lop ropy! - 

6- f Iuoro-4 -oxo -1,4 -dihydro- 1 , 8 -napht hyridine - 3 -carboxyl ic acid 
^ethanesulfonate anhydride ; 

Figure 6 represents the powder X-ray diffraction pattern of 

7- ^4- aninoT.ethyi - 3 -rrethylexyirr.incpyrroiidin- 1 - yl ) - 1 -cycicprooyl - 

6- fluoro-4 -oxo -1/4 -dihydro- 1 , 8 -napht hyridine- 3 -carboxyl ic acid 
x.echanesul f cnate - 3 hydrate; 

Figure 7 represenrs rhe powder X-ray diffraction partem of 

7- (4 -aTninor^ethyl-3-methyloxyiminopyrrclidin-l-yl) - 1 -cyclopropyi - 

5 - f luoro -4 -oxo- 1 , 4 -dihydro- 1 , 8 -naphthyridine-3 -carboxyl ic acid 
rnechanesulf onate -1.5 hydrate; 

Figure 8 represents the variation in moisture content with 
e ^ ao3e Q ::me of 7- (4-aminc~e-hyi-3-methyioxyirninopyrrolidin-i-yl) 
- _ - eyeiopropyl - 6 - f luoro - - - exo - 1 , 4 -dinyc.ro - 1 , 8-naphthyridme-3 - 
earcoxylic acid methanesulf onare anhydride taken after 0, 5, 10, 
20, 3 3, and 60 minuces, respectively, iron the initial point 
while eemg passed rhroum wirh hurridified nirrogen; 

Fiaure 9 reoresenrs ehe resules of Differential Scanning 
Ca lor ire cry on 7- >' 4 - amincr.erhyi - 3 -merhyioxyimmopyrrolidin- 1 -yl } - 
1 -cyclopropyi - 5-f luoro -4 -oxo - 1 , 4 -dihydro - 1 , 8 - napht hyridine - 3 - 
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carcoxylic acid methanesulf onace anhydride and 3 hydrate; 



Figure 10 represses tne results of therT.cgr = v:-e:r;: analy- 
sis on 7 - ( 4 -ar?inorr,ethyl - 3 - Tie chy loxy iTiinopy rro 1 1 di n - 1 - vl ' - 1 - 
cyc!opropyl-5-fluoro-4-oxo-l / 4 -di hydro -1,8- naphchyr id me - 3 - 
carboxyl ic acid methanesulf onate • 3 hydrate. 



DISCLOSURE OF INVENTION 



In one aspect, the present invention relates to a novel 
auinol ine ( naohthyr idine ) carboxylic acid derivative having the 

a 

following formula (I) : 

CO 

m 
a 
m 

w 

-:; 

<-3 R 0 0 
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and ics pharraceu: icaliy acceptable nor. - toxic sale, 1:3 physic - 
logically hydroiyzable ester, solvate and isomer, in which 
R represer.es hydrogen, methyl or amino; 

Q represencs C-H, C-F, C-Cl, C-OH, C-CH3, C-0-CH 3 or N; 
R, represents cyclopropyl, ethyl, or phenyl which is substitut- 
ed with one or more fluorine atom(s); 
R 2 represents one of the following a) through e) : 

a) hydrogen, straight or branched C 1 -C 4 alkyl, cyclopro- 
pyl, cyclopropyimethyl , C 3" c s aikynyl, 2-haloethyi, 
methoxymethyl , methoxycarbonylmethyl , aryl or aiiyl, 
o) a group of the following formula (1) , 





wherein X represents hydrogen, 2 , 3 or 4-fluoro, cyano , 
nitro, methoxy, C x -C 4 alkyl, or 2 , 4 -dif luoro , 
a group of the following formula (2), 
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a; a r.eceroaryI™et;hyI of zhe followina formula '3 



COOH 





XT 



0 




o 



e) a group of the following formula (4) , 



(CH 2 ) n 




(CH 2 )rrf 



wherein n denotes 0 or 1 , m denotes 0, 1 or 2, and X 
represents methylene, C or N, and 
R_3 and independently of one another represent hydrogen or C- - 
aikyl or and R 4 together with a nitrogen acorn to wmcn 
~hey are attached can form a ring. 



Among "he compound of formula [Z,, as defined above, having 
a superior antibacterial activity, a broad antibacterial speccru- 
and an excellent pharmacokinetic property, the preferred com- 
pounds include those wherein Q represents C-H, C-F, C-Cl, C-CMe 
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cr N , R represents hydrogen or amino , R 1 represents cycloprcpyi 
cr 2 , 4-dif luorophenyl, R 2 represents hydrogen, methyl, ethyl, 
iscprcpyi, t-butyl, phenyl, prcpargyl , hcmcpropargy 1 , 2-fIucro- 
ethyi, benzyl, 2 -f lucrobenzyl or 2 -cyanobenzy 1 , and R^ and R^ 
represent hydrogen* 

More preferred compounds of fomula (I) include those where- 
in Q represents C-H, C-Cl, C-? or N, R represents hydrogen or 
amino, R x represents cycloprcpyi, R 2 represents methyl, t-butyl, 
hemccropargy 1 , 2-f luoroethyl , benzyl or 2-f lucrobenzyl , and R 3 
and R 4 represent hydrogen. 

In the pyrrolidine moiety of the compound of formula (I) the 
4 -carbon atom on which aminonethyl group is substituted is an 
assvmetric carbon atom and thus can be present in the form of R 
cr S cr a mixture of R abd S. In addition, due to the presence 
of (optionally substituted) cxima group cn 3 -position of pyrroli- 
dine moiety the compound of formula (I) can be present in the 
form, of syn- and anti-isomers depending on their geometric struc- 
ture. Thus, the present invention also includes all of those 
cecmemric isomers and their mixtures. 

The compound cf formula (I) according to the present: inven- 
r"'on can form a charmacauticaiiy acceptable no n -toxic salt. 
Such salt includes a salt vitii inorganic acids such as hydro- 
chloric acid, hydrobromic acid, phosphoric acid, sulfuric acid, 
erne, a salt with organic carbcxylic acids such as acetic acid, 
trif luoroacetic acid, citric acid, maleic acid, oxalic acid, 
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succinic acid, benzoic acid, carcanc acid, fumaric acid, ~ancel - 
ic acid, ascorbic acid or ~ a 1 1 c acid or with self :r.;: acids seen 
as "ecnanesul feme acid, para-col uenesulfonic acid, etc., and a 
salt with other acids which are generally known and convene icnal - 
1/ used in che technical field of qumoione -based compounds. 
These acid-addicion sales can be prepared according to a conven- 
tional conversion method. 

Particularly, the present invention relates to the 7- (4- 
a mi no me thyl - 3 -me thy ioxy iminopyrrol idin-l-yl) -1 -eye lop ropy 1 - 6 - 
f lucre - 4 - oxo -1,4 - di hydro -1,8 -naphthyridine - 3 - carboxyi ic acid 
me thane sul fonate and its hydrate represented by the following 
formula (H) , 



NH 2 

m which n denotes 0, 1, 1.5, 2, 2.5, 3, 3,5 or 4, having an 
l -proved bioavailability. 

The methanesulf onate and its hydrate as defined above exnib- 
ii che same potent antibacterial activity as the free form, also 
na^e desirable phy s i c oc nemi cal properties such as excellent 
solubility, constant moiseure content, etc. regardless of tne 
a~hient relative humidity. 

Gererally, conversion of a pharmacologically active compound 



CH 3 ON 




OK 



' CH3SO3H • nH 2 0 (H) 
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n induces a change in the compound's physicocnemi - 
cal properties such as solubility, absorption velccitv, e:: 
Therefore, study about an effective salt form for developing a. 
successful new medicine has been conventionally Tade , Pharmaceu- 
tical ly more desirable crystal form may be selected by studying 
whether or not any pseudopolymorph can be produced and its physi- 
cochemical properties (see, Remington's Pharmaceutics, Chapter 75 
Pref ormuiat ion ; Byrn, S.R. Solid Chemistry of Drugs, Academic: 
Press, New York, 1982) . The hydrate, one such pseudopolymorph, 
has water molecules inside the crystal, and thus has a crystal- 
line structure different from that of the anhydride, as can be 
verified from their respective X-ray diffraction patterns. A 
cseudopolymorph differs from the original compound not m its 
chemical properties, such as pharmacological activity, but m its 

- M: physical properties, such as crystallmity , hygroscopic::-/, 

Q 

= □ melting point, solubility, solubilizmg velocity, etc. So, the 

3 

m pseudopolymorph has been recognized as pharmaceut icaliy important 



a 

u 
m 
m 
o 
m 
w 



'see, Morris, K.P. et al . , Int. J. Pharm. , 103, 15-206 (1394) 



In the process of identifying the physicochemical properties 
cf -ethanesuif onate, the salt has been found to exist as a stacle 
hvdrate when the number of water molecules contained m one 
molecule varies within a specific range. Here, stability does 
not mean tuemical stability b-x one d-fficuicy of recovmg .-/ater 
molecules. That is, a stable hydrate neither loses the water 
molecules contained therein nor absorbs moisture over a viae 
ranae of ambient relative humidity. In contrast, moisture ab- 
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!•■* 
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m 



scrc:::n by the anhydride varies greatly with the ambient rela- 
tive humidity. As a result: of experiments carried out by the 
present inventors , 7 - (4 - a vine methyl - 3 -mecnyioxyimir.opyrrcl idin- 1 - 
y 1 ; - i - cyclop ropy! - 5 - f Iuoro-4 -oxo - 1 , 4 -di hydro - 1 , 3 -naphchyr idine - 3 - 
car boxy lie acid methane sui fonate has been shown to exist as a 
stable hydrate for values of the hydration number n equal only to 
1, 1.5/ 2, 2,5, 3, 3.5 or 4. Among these, 3 is preferred, since 
the change of moisture content is lowest at that hydration num- 



ber . 



The moisture content of the hydrate varies with the hydra- 



O. 

^ "ion number (n) of the hydrated molecule. Since the molecular 

m 
m 
□ 
m 
w 



weight of 7 - (4 - ammo -methyl -3 -methyloxy iminopyrrol idm- 1 -yl ) - 1- 
cyc lop ropy 1 -6-f luoro-4 -oxo- 1 , 4 -dihydro- 1 , 8 - nap ht hyridi ne - 3 - 
carboxylic acid methanesui fonate is 485.5, the moisture content 
of the hydrate for n equal to 1, 1.5, 2, 2-5, 3, 3 . 5 or 4 is 
calculated to be 3.6%, 5%, 6.9%, 8.5%, 10.0%, 11.5% or 12,9%, 
respectively. However, the actual moisture content may differ 
from the calculated moisture content depending on differences in 
recrystailization conditions, drying conditions, etc. The range 
of the actual moisture content for each hydration number is shown 
m tne following Table A. 
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Table A. Moisture Corner, z according to Hydration Number 



Hydration Number (n; 


Moisture 


Concent (% 




2 - 


- 4 


1 . 5 


4 - 


- 6 


; 2 


6 - 


- 8 , 


2 . 5 


8 - 


- 9 ] 




9 - 


• 11 ■ 

i 


! 


11 - 


• 12 


4 


12 - 


13 



If two or more hydrates having different moisture contents 
are mixed together, mixtures having a new moisture content by 
weight, for example, a mixture of 1 hydrate and 1.5 hydrate 
navmg a moiscure content of 2 to 6%; a mixture of 1.5 hydrate 
and 2 hydrate having a moisture content of 4 to 8%; a mixture of 
2 hydrate and 2.5 hydrate having a moisture content of 6 to 9%; a 
~ixture of 2.5 hydrate and 3 hydrate having a moisture content of 
5 tc 11%; a mixture of 3 hydrate and 3.5 hydrate navmg a mo is - 
:.re content of 9 to 12%; or a mixture of 3.5 hydrate and 4 
nydrate having a moisture content of 11 to 13%, can be obtained. 

It has also been found tnac the relative humidity range at 
which the moisture content of each hydrate can be maintained 
constant differ from each other. That is, although tne 3 hydrate 
has a constant moisture content at a relative humidity of 23 to 
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I.d hydrate is constant at a relative humidity of 2 3 co 64% onlv 
[see, Figures 3 and 4) . 

In the second aspect, the present invention also relates to 
a process for preparing the novel compound of formula (I) . 

According to the present invention, the compound of formula 
(I) can be prepared by reacting a compound of formula (II) with a 
compound of formula (III) or a salt thereof, as shown in the 
foil ow i no reaction scheme 1. 

Reaction Scheme 1 
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In the above scheme, 

? 0 ; r 2 , R-, , R^ and Q are defined as previously described; and 
X represents a halogen acorn, preferably chlorine, bromine :r 
fluorine . 

According to the above reaction scheme 1, the compound of 
formula (I) according to the present invention can be prepared cy 
scirring the compound of formula (II) and the compound of formula 
(III) in the presence of a solvent for 1 to 20 hours at che 
temperature between room temperature and 200°C with the addition 
of a suitable base. In this reaction, the compound of formula 
(III) can be used in the form of a free compound or a salt with 
an acid such as hydrochloric acid, hydrobromic acid or trifiuo- 
roacetic acid. 

As the solvent for the above reaction, any solvent which 
does not adversely affect the reaction can be used. Preferably, 
acetomtriie , dimethylf ormamide (DMF) , dimethylsulf oxide (DMSO) , 
oyridme , hexamethylphosphoramide (HMPA) , M-methylpyrrol idinone , 
ethanol, and aqueous mixtures thereof can be used. 

This reaction is generally conducted in the presence of an 
acid acceptor. In this case, to increase the reaction efficien- 
cy of the relatively expensive starting material (II) the react - 
ant .III. ^s used m an excessive amount, for example, an equi'o -■ 
lar amount to 10 times molar amount, preferably an equimclar 
amount to 5 times molar amount, with respect to the starting 
material (II) . When the reactant (III) is used in an excessive 
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amount, the unreacted compound of formula (III) which is re earned 
afcer the reaction c an be recoverd and reused in another rea , ~- 
cion. The acid acceptor which can be preferably used m this 
reaction includes inorganic bases such as sodium hydrogen carbon- 
ate, potassium carbonate, etc. , and organic bases such as 
t rie thy la mine , di is op ropy I ethyl amine , pyridine , N, N- dime thy 1 - 
aniline , N, N -dime thy lamincpyr idine , 1 , 8 -diazabicyclo [5.4.0] undec - 
7-ene (DBU) , 1 , 4 -diazabicyclo [2.2.2] octane (DAB CO) , etc . 

The compound of formula (I) according to the present inven- 
tion can also prepared by a' method depicted in the following 
reaction scheme 2, in which a protecing group P is introduced 
into one of R3 and R^ of the compound of formula (III) wherein R3 
and R 4 are hydrogen to prepare the compound of formula (III 1 ) 
wherein the amino group is protected with P, the protected com- 
pound of formula (III') is reacted with the compound of formula 
(II) under the same condition as in the reaction scheme 1, and 
then the resulting compound of formula (I 1 ) is deprotected by 
removing the protecting group P to form the desired compound of 
formula (I) . 
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React: icn Scheme 2 




(HO R20N 



(0 

In the above reaction scheme, 

R, R lt R 2 and Q are defined as previously described; and 
P represents an amino-protecting group. 

In the reaction of the above reaction scheme 2, the compound 
of formula (III') can be used in the form of a free compound or a 
salt with hydrochloric acid, hydrobroraic acid or tr if luoroacetic 
acid, as in the compound of formula (III) used in the reaction 
scheme 1. 

Any protecting group which is conventionally used in the 
field of organic chemistry and can be readily removed after the 
reaction without decomposition of the structure of the desired 
compound can be used as the suitable amino-protecting group P in 
the compound of formula (III 1 ). The specific example of pro- 
tecting groups which can be used for this purpose includes for- 
myl, acetyl, tr if iuorc acetyl , benzoyl, para-toiuenesulf ony 1 , 
methcxycarbony 1 , ethoxycarbony I , t-butoxycarbonyl , benzyloxycar- 
bonyl , para-methoxybenzyloxycarbonyl , tr ichloroethoxycarbony 1 f 
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beta- lodoetihoxycarbonyl , benzyl , para -methoxybenzyl , t r 1 1 v 1 , 
tetrahydrcpyranyl , para - nit robenzcyl , ez c . 

After the reaction is completed, the amino -protect mg grcuc 
present m the resulting compound of formula (I 1 ) can be removed 
by hydrolysis, soivolysis or reduction depending on properties of 
the relevant protecting group. For example, the compound of 
formula (I f ) is treated in a solvent in the presence or absence 
of an acid or base at the temperature of 0 to 130°C to remove the 
oroteccincr arcuo . As the acid which can be used for this pur - 

□ 

oose, an inorganic acid such as hydrochloric acid, hydrobromic 

M= 
ffl 
SB 
S3 

m 
w 



□ 

ffl 



acid, sulfuric acid, phosphoric acid, etc., an organic acid such 
as acetic acid, trif luoroacet ic acid, formic acid, toluenesul f cn- 
ic acid, etc., or a Lewis acid such as boron tribromide, aluminum 
chloride, etc., can be mentioned. As the base for this purpose, 
hydoxide of an alkali or alkaline earth metal such as sodium 
hydroxide, barium hydroxide, etc., an alkali metal carbonate such 
as sodium carbonate, calcium carbonate, etc., an alkali metal 
alkcxide such as sodium methoxide, sodium ethoxide, etc., or 
scdum acetate, and the like can oe used. The reaction can be 
carried out in the presence of a solvent, for example, water or 
an organic solvent such as ethane! , tetrahydrof uran, dicxane, 
ethyleneglycol , acetic acid, etc., or a mixture of such organic 
solvent and water. If required, tnis reaction can also be 
practiced in the absence of any solvent. 

In addition, when the protecting group is para- toluene - 
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sulfonyl, benzyl, trityl, para-methoxybenzyl , benzyloxycarbonyl , 
para-methoxybenzyloxycarbonyl, tr ichloroethoxycarbony 1 , beta- 
icdcethoxycarbcny 1 and the like, such groups can be effectively 
removed by neans of a reduction. Although the reaction condi- 
tion of the reduction for removing protecting group nay be varied 
with properties of the relevant protecting group, the reduction 
can be generally carried cut with hydrogen gas stream in an inert 
solvent in the presence of a catalyst such as platinum:, palladi- 
um, Raney nickel, etc. , at the temperature of 10 to 100°C or with 
metal sodium or metal lithium in ammonia at the temperature of 
-50 to -10°C. 

The compound of formula (II) used as the starting material 
in the present invention is a known compound and can be readily 
prepared according to a method known in the prior publication 
(see, J, M. Domagala, et al., J. Med. Chem. 34, 1142 (19S1); J. 
M. Domagala, et al., J. Med* Chem. 31, 991 (1983); D. Boucard, et 
al., J. Med. Chen. 35, 513 (1992)). 

The compound of formula (III) used as another scarring 
material in the present invention can be readily prepared accord- 
ing to the method as depicted in the following reacmicn schemes 
3, 4 and 5. 
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Reaction Schene 3 
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In the above reaction scher.es 3 and 4, 

tr.2 protecting groups P and P 1 independently of one another 
represent the same ami no -pro tec ting group as defined for P 
in connection with the compound of formula (III T ) and can be 
identical with or different fron each other; and 

?v represents pyridine. 

The process depicted in the reaction schemes 3 and 4 will be 
specifically explained hereinafter. 

According to the reaction schema 3, first a cyano ester [1] 
having a protected amino group can be reacted with sodium ethcx- 
ide in a solvent such as ethanol to obtain a 3-keto-4- 
cyanopyrrolidine [2]. The resulting cyanopyrrolidine [2] is 
reduced with hydrogen gas in the presence of a platinum catalyst 
to prepare an aminoalcchol [3]. In this case, the cyanopyrroli- 
dine [2] may be reduced by means of other reductant to prepare 
the aminoalcohol [3]. For example, the ketone and cyano groups 
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can be reduced with lithium aluminumhydride (LAK) , sodium bcrchy- 
dride-ccbalt chloride come lex ( IJaBK , -CoCl - ) or lithium bcrohv- 
dr ide (LiBK, } . Alternatively, the aminoalcohcl [3] 'can be syn- 
thesized by reducing first the ketone group to a hydroxy! group 
by means of sodium borohydride (NaBH^ ) and then reducing the cyano 
group by lithium aluminum hydride (LAH) * Then, the amino group 
cf the aminoaicohol [3] thus prepared is selectively protected to 
obtain a protected amine [4], which is then treated with sulfur 
tricxide (S0 3 ) -pyridine mixture in dimethylsulf oxide solvent (see, 
Parikh, J.R. and Doering, W. v. E. J. Am. Chem. Soc. 1967, 89, 
5505), cr oxidized with ether oxidant, to prepare a ketone com- 
pound [5]. The resulting ketone compound [5] is then reacted 
!"h a O-subctituted hydroxyamine of formula R 2 ON T H 2 to cboain the 
c:: irod substituted oxime compound [ 6 ] , which can bo caprooected 
by means of a suitable method selected depending on the kind cf 
projecting group to obtain the desired oxime compound (III) 
wherein R 3 and R 4 are hydrogen, i.e. the compound of formula 
(IH-a) . 

Alternatively, according to the method depicted in the 
raaocicn scheme 4, the ketone compound [5] is reacted with hy- 
droxyamine to obtain the desired oxime compound [7] and the 
compound [7] is reacted with a suitable electrophilic compound of 
formula R 2 X which can introduce the desired R 2 group, in the 
presence of a base to prepare the oxiae derivative of formula 
[5], which is then deprotected by means of a suitable method 
selected depending on the kind of protecting group in the same 
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manner as in the reaction scheme 3 to prepare the desired oxime 
compound (Ill-a) . 

The. compound of formula (III) wherein R 3 and R 4 of amino- 
methyi group present on 4-pcsition of pyrrolidine are other than 
hydrogen, i.e. the compound of formula (Ill-b), can be prepared 
by the following reaction scheme 5. 



Reaction Scheme 5 




In the above reaction scheme, 

R 3 1 and R^ 1 represent the same meaning as defined for R 3 and R 4 
in connection vizh the compound of formula (I) , provided 
that they cannot be hydrogen. 

According to the method of reaction scheme 5, first the 
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arair.e compound [3] is :rea:ed C 1 -C3 aldehyde and "her. re- 

duced to obtain a substituted amine compound [8] and the result- 
ing amine compound [8] is treated with sulfur cricxide '30^ • - 
pyridine mixture m dimethyl sul f oxide solvent/ or oxidized with 
other oxidant/ to obtain a ketone compound [9]. The resulting 
ketone compound [9] can be treated in the same manner as m the 
method for treating ketone compound [5] in the reaction schemes 3 
and 4 to synthesize the desired compound of formula (Ill-b) . 

The 7- ( 4 -aminome thyl - 3 -me thyloxyiminopyrrol idin- 1 -yl ) -1- 
eye lop ropy 1 - S- fluoro-4 -oxo- 1 , 4 -di hydro - 1 , 8 -naphthyridme-3 -car - 

t-.i 

' Vf% bcxylic acid methanesulf onate can be prepared by adding the 

m 

pi methanesulf onic acid to the corresponding quinolone carboxylic 
\il acid compound in an amount of 0.95 to 1.5 times molar amount witn 

v. 

respect to the quinolone carboxylic acid compound, or by adding 
Q the same amount of the methanesulf onic acid which is already 
dissolved in a solvent to the quinolone carboxylic acid compound. 

i 

Although solvents suitable for the above preparation include C x - 
C 4 haloalkaneS/ C ] _ -C 8 alcohols and water, a solvent selected from 
the group consisting of dichloromethane , chloroform, 1,2-dichlo- 
roe- thane, methanol, ethanol, propanol, and water is preferred. 
If necessary, the quinolone carboxylic acid compound in a solvent 
may be heated to dissolve the former before the methanesul f onic 
acid is added. If the quinolone carcoxyiic acid compouna- 
soiucion exists as a suspension, acid may be added to the suspen- 
sion to obtain a thoroughly transparent solution. The resulting 
reaction mixture is stirred for 1 to 24 hours at a temperature of 
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-12 to 4C°C or is allowed to stand, then the product is obtained 
as a solid according as the solubility of the product decreases. 
The ts thanesul f onate can also be obtained m a high yield by 
removing the solvent used under reduced pressure. 

The hydrates of the me thanesul f onate of the present inven- 
tion may easily be prepared by means of conventional methods well 
kown in the art to which the present invention pertains. Partic- 
ularly, the different hydrates may be prepared merely by changing 
recrystai li cat ion conditions . 

The synthetic methods as described above will be more spe- 
cifically explained in the following preparation examples. 

The present invention also provides an antibacterial compo- 
sition comprising the novel compound of formula (I), as defined 
above, or a pharmaceut ically acceptable salt thereof as an active 
component together with a pharmaceut ically acceptable carrier. 
When such antibacterial composition is used for clinical purpose, 
it may be formulated into solid, semi-solid or liquid pharmaceu- 
tical preparations for oral, parenteral or topical administration 
by combining the compound of formula (I) with a pahrmaceut ically 
acceotabie inert carrier. The pharmaceut ically acceptable inert 
carrier which can be used for this purpose may be solid or liq- 
uid. The solid or semi-solia pharmaceutical preparation in the 
form of powders, tablets, dispersible powders, capsules, cachets, 
suppositories and ointments may be prepared in which case solid 
carriers are usually used. The solid carrier which can be used 
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is preferably one or more substances selected from the arouo c c r. - 
siscmg of diluents, flavouring agents, soiubilizmg agents, 
l.cr: canes , suspending agents, binders,, swelling agerus, e:c. :: 
may be encapsulating substances. In the case of powder prepara- 
tion, the nucroni zed active component is contained in an amount 
of 5 or 10 to 70% in the carrier. Specific example of the 
suitable solid carrier includes magnesium carbonate, magnesium 
stearate, talc, sugar, lactose, pectine, dextrin, starch, gela- 
tin, tragaganth, methylcel lulose , sodium carboxymethyicelluiose, 
low bo i liner wax, cocoa butter, etc. Because of their ease in 

□ 

S Q administration, tablets, powders, cachets and capsules reoresent 
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the most advantageous solid preparation for oral administration. 

The liquid preparation includes solutions, suspensions and 
emulsions. For example, the injectable preparation for parent- 
eral administration may be in the form of water or water- 
orcoyleneglycol solution, of which isotonicity, pH and the like 
can be adjusted to be suited for the physiological condition of 
living body. The liquid preparation can also be prepared in the 
form of a solution in aqueous polyethyleneglycol solution. The 
aeneous solution for oral administration can be prepared by 
dissolving the active component in water and adding a suitable 
coloring agent, flavouring agent, stabilizer and thickening agent 
tneretc. The aqueous suspension suitable for oral admmistra- 
ticn can be prepared by dispersing the micronized active compo- 
nent in viscous substances such as natural or synthetic gum., 
metnylcelluiose , sodium carboxymethyicelluiose and other known 
suspending agent . 
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It is especially advantageous to formulate the aforemen- 
tioned pharmaceutical preparations in dosage unit form for ease 
of administration and uniformity of dosage. Dosage unit forms 
of the preparation refer to physically discrate units suitable as 
unitary dosage, each unit containing a predetermined quantity of 
the active component calculated to produce the desired therapeu- 
tic effect. S^ch dosage unit form can be in the packaged form, 
for example, a tablet, a capsule or a powder filled in vial or 
ampule, or an ointment , gel or cream filled in tube or bottle. 

Although the amount of the active component contained in the 
dosage unit form can be varied, it can be generally adjusted 
within the range of 1 to lOOmg depending on the efficacy of the 
selected accive component. 

When the active compound of formula (I) of the present 
invention is used as a medicine for treatment of bacterial infec- 
tions, it is preferably administered in an amount of about 6 to 
14mg per kg of body weight at the first stage. However, the 
administration dosage can be varied with the requirement of the 
subject patient, severity of the infections to be treated, the 
selected compound and the like* 

The preferred dosage suitable for a certain condition can 
be determined by a person skilled in this art according to a 
conventional manner. In general, the therapeutic treatment is 

started from the amount less than the optimal dosage of the 
active compound and then the administration dosage is increased 
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little by little until the optical therapeutic effect is ob- 
tained. As a natter of convenience, the total daily dosage can 
be divided into several portions and administered over several 
tir.es . 

As mentioned above, the compound of the present invention 
shows a potent and broad spectrum antibacterial activity against 
various pathogenic organises including gram-positive and gram- 
negative strains. The antibacterial activity of the present 
compound against gram-negative strains is comparable to or higher 
than that of the known antibacterial agents (for example, cipro- 
floxacin) , and particularly, the antibacterial activity of the 
present compound against gram-positive strains is far superior to 
that of the known antibacterial agents. In addition, the 
present compound also exhibits a very potent antibacterial activ- 
ity against the strains resistant to the known quinolone com- 
pounds . 

In view of the pharmacokinetic properties, the compound of 
the present invention has a high water-solubility and thus can be 
veil absorbed in the living body, in comparison with the known 
quinolone compounds, to show a very high bioavailability. The 
biological half life of the present compound is far longer than 
that of the known quinolone compounds, and therefore, the present 
ccmcound can be administered once a day to be suitably used as an 
antibacterial agent. 

Moreover, since the compound according to the present inven- 
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ticn is less toxic, it can be effectively used for prophylaxis 
and treatment of diseases caused by bacterial infections in warm- 
blooded animals including human being. 

Ine present: invention will be more specifically explained in 
the f c Having examples. However, it should be understood that 
the following preparations and examples are intended to illus- 
trate the present invention and not to limit the scope of the 
present invention in any manner . 

Preparation 1 

Sv-thesls of ( 2-cvar.o-ethvb? ino) acetic acid ethyl ester 




OCH 2 CH 3 



129. 6g (1 mole) of glycine ethyl ester hydrochloride was 
dissolved in 80ml of distilled water and to this solution was 
added 2 3 0 m 1 of an aqueous solution of 67. 3g (1-2 mole eq . ) of 
potassium hydroxide. Then, 1 0 5 . 2 g (2 mole eq.) of aery icnitr iie 
was added to the reaction solution while heating and stirring at 
50 to €0°C. The reaction mixture was stirred for 5 hours with 
heating and then the organic layer was separated. The aqueous 
layar was extracted with ethyl ether and the extract was combined 
with the organic layer as separated above. The combined organic 
layer was dried over anhydrous magnesium sulfate and filtered. 
The filtrate was concentrated under reduced pressure to remove 
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the solver.-. The residue was distilled under reduced pressure 
(133 to 15 3°C/ 10 . 2 5 torr ) to obtain 65. 6g (Yield: 48%) of the 
title ccmccund . 



1 H :::•:?. (CDC1 3 , ppm) : S 4.20 (2H, q) , 3.43 (2H, s), 

2.96(2K, t) , 2.54(2H, t) , 1.30(3K, t) 
i:5 (JA3, n/e) : 15 7 (M+H) 

Preparation 2 

Svnthes is of 4 -cvano-1- f N-t-butoxvcarbonvl) -pvrrolidin-3 -one 



0 v 

N— Boc 



In the above formula and the following, Boc represents t- 
b utoxycarfcc.nyl . 29g (0,136 mole) of the compound prepared in 
Preparation 1 was dissolved in 200ml of chloroform and the re- 
suiting solution was introduced into a 1 L flask. Then , 45g 
(1.1 mole eq.) of di-t-butoxycarbonyldicarbonate was added there- 
to and the reaction mixture was stirred for 17 hours at roan 
temperature. The reaction solution was concentrated and the 
residue was diluted with 250ml of absolute ethanol. The result- 
ing solution was added to sodium ethoxide (NaOEt) solution pre- 
pared by adding 6g of metal sodiun (Na) turnings to 220ml of 
absolute ethanol, under refluxing and heating. The reaction was 
continuously conducted for further one hour under refluxing with 
heating. The reaction solution was concentrated under reduced 
pressure and the residue was diluted with water and then washed 
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with methylene chloride. The aqueous layer was adjusted with IN 
HCl to pH a and extracted with ethyl acetate. The extract was 
dried over anhydrous nagr.es iun sulfate and then filtered . The 
filtrate w->s concentrated to obtain a stoichiometric amount of 
the title <;cmpcund in a crude state. 

X H irs.;\ (CDCI3, ppm) : 6 4.5-3.5(5H, m) , 1.5(9H, s) 

MS (Tab, m/e) : 211 (M+K) 

Preparatio n 3 

Svn thes is of a - a m i nome t h v 1 - 1 - fN-t-butoxvcarbonvl ) pvrrol id in -3 -oi 
hvdrochlor i dp 



HCl H 2 N 




3g (it mmole) of the compound prepared in Preparation 2 was 
dissolved in the mixture of 357ml of absolute ethanol and 7nl of 
chloroform and the resulting solution was introduced "into a 
flask. Then, a catalytic amount of platinum oxide (?u0 2 ) was 
added thereto. After air was removed from the reaction flask 
under reduced pressure, the reaction mixture was stirred for 17 
hours at room temperature wich blowing up the hydrogen gas from a 
balloon rj_lled with hydrogen gas. The reaction solution was 
filtered md the filtrate was concentrated to obtain a stoichio- 
metric amount of the title compound. 

L H tirtR (CDCI3, ppn) : S 3.G(2H, bs) , 3.5-2.0(7H, n) , 
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3.3(2K, s) , 1.3S(9H, s) 

MS ( FA3 , r./e) ; 2 17(::-H) 

Preparation & 

Sv-tr 85 is cf ^r;-t-bjtovvc?.rbor,viJ amir.o-gthvl-l- ry-t-hutovv^ - 
b — v:>ovrrolidln-3~oI 




Method A 



N— Boc 

BocHN. 



O 
m 

m 2Cg (0 , 094 mole) of the compound prepared in Preparation 3 

O 

m was dissolved in the r.ixture of 456nl of dioxane and 2-33ni cf 

y 

die tilled water and the resulting solution was adjusted with i:< T 
acueous sodiun hydroxide solution to pH 9. Then, 30. 9g (1.5 

a 

role ea . ) of d i-t-bu to xycarbeny Id i carbonate was added thereto, 
ffl and the reaction mixture was stirred for 30 minutes at rcon 
temperature and concentrated under reduced pressure. The resi- 
due was diluted with methylene chloride. After adding water to 
the reaction solution, the organic layer was separated and the 
aqueous layer was acidified to pH 4 and then extracted with 
methylene chloride. The extract was combined with the organic 
layer as separated above and the combined solution was dried ov-^r 
anhydrous magnesium sulfate and concentrated. The residue was 
purified with column chromatography to obtain 17g (Yield: 57%) of 
the title compound. 
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X H (CDC1 3 , ppn) : S 4.95(1H, n) , 4.1(1H, n) , 3.5(2H, n) , 

3.3-3.0(4H, n) , 2.1(1H, n) , 1.45(13H, s) 
"3 ( FAB , -/a) : 317 (K+H) 

Method B : 

lOg (0.047 r.ole) of the compound prepared in Preparation 2 
was introduced into a 1 L flask and then dissolved by adding 
500ml of dry tetrahydrof uran . This solution was cooled to -3°c 
under ice-sodium chloride bath and then 3.Sg (0.094 nole) of 
lithium aluminumhydr ide (LAH) was added portionwise thereto over 
20 minutes. After the addition is completed, the reaction 
mixture was stirred for one hour under ice-water bath. When the 
reaction is completed, 4ml of water, 4ml of 15% aqueous sodium 
hydroxide solution and 12ml of water were carefully and succes- 
sively added to the reaction mixture* The whole mixture was 
vigorously stirred for 3 hours at room temperature and lOg of 
anhydrous magnesium sulfate was added thereto. This mixture was 
s: ir red and then filtered, and the filtrate was concentrated to 
s:: ichiometr icaily obtain the product . The resulting product 
was diluted with 200ml of dioxane-water (2:1 by volume) and 12. 3g 
(0.056 mole) of di-t-butcxycarbcny id icar borate was added thereto 
at room temperarure. The reaction solution was stirred for one 
h.:ur at room temperature to complete' the reaction and then con- 
centrated. The residue was diluted again with ethyl acetate, 
washed with saturated aqueous sodium chloride solution, dried 
over anhydrous magnesium sulfate and filtered* The filtrate was 
concentrated and the residue was then purified with column 
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chromatography using hexane-ethyl acetate (2:1 by voluze) eluant 
to obtain S . 2g (Yield: 55%) of the title compound. 

Method C : 

2 iOg (1 r.ole) of the compound prepared in Preparation 2 was 
dissolved in 4 L of methanol and this solution was introduced 
into a 6 L reaction vessel equipped with a thermoaeter . The 
internal temperature of the reaction vessel was cooled to 10°C 
under dry ice-acetone bath. 76g (2 mole) of sodium borohydride 
(NaSH 4 ) was added portionwise' thereto over 1.5 hours while main- 
taining the internal temperature of the vessel at 10 to 13°C. 
After the addition is completed, the reaction mixture was stirred 
for further 3 0 minutes at the same temperature so that all the 
ketone can be reduced to alcohol. Then, 243g (1 mole) of cobalt 
chloride hydrate was added thereto over 10 minutes. When the 
reaction is completed, the resulting solid complex was dissolved 
in 4 L of ammonia water and this solution was diluted with_ 3 L of 
water and then extracted with ethyl acetate. The organic layer 
was washed with saturated saline, dried over anhydrous magnesium 
sulfate and filtered. The filtrate was concentrated and mixed 
with the mixture of 1.5 L of dioxane and 0.5 L of distilled 
water. 2 12g of di-t-butcxycarbony idicarbonata was added thereto 
and the whole mixmure was stirred for- 2 hours at room tempera- 
ture. After the reaction is completed, the reaction mixture was 
concentrated under reduced pressure, diluted again with dichloro- 
methane, washed with water, dried over anhydrous magnesium sul- 
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fate and then filtered* The filtrate was concentrated and then 
purified with silica gel column chromatography (eluant: hexane- 
ethyl acetate 2:1 by vcluze) to obtain 202g (Yield: 64%) cf the 
title compound. 

Method D : 

lOg (0.047 nole) cf the compound prepared in Preparation 2 
was introduced into a 1 L flask and dissolved by adding 5G0mi of 
methanol. This solution was cooled down under ice bath and 3 . Gg 
(0.094 role) of sodium borohydride was added portionwise thereto 
over 20 minutes. The reaction mixture was stirred for further 
3 0 minutes to complete the reaction, and then concentrated under 
reduced pressure, diluted with ethyl acetate, washed with water, 
dried over anhydrous magnesium sulfate and then filtered. The 
filtrate was concentrated to obtain the compound in which the 
desired ketone group is reduced to an alcohol. 10. ig (0.047 
- c le ) of the resulting alcohol compound was dissolved in 2 C Cml of 
dry tetrahydrof uran and this solution was cooled down to -5°C 
under ice-salt bath, 2.6g (0.066 mole) of lithium aiuminumhy- 
cride was added thereto over 20 minutes* The reaction mixture 
-/as stirred for further 20 minutes at the same temperature to 
complete the reaction, and then 2.6ml of water, 2 . 6mi cf 15% 
sodium hydroxide and 7.Sml of water were added in order thereto. 
This mixture was stirred for one hour at room temperature. 
After adding 6g of anhydrous magnesium sulfate, the mixture was 
stirred for further 30 minutes and filtered. The filtrate was 
concentrated to obtain the product. The resulting product was 
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diluted with 20Cml of dicxane-water (2:1 by volume) and 12. 3g 
(0.035 mole) cf di-t-butoxyearbcny ldicarbonate was added portion- 
visa thereto. The mixture was stirred for 3 0 minutes to ccra- 
piete the reaction, and then concentrated, diluted with ethyl 
acetate, washed with saturated saline, dried over anhydrous 
magnes ium sulfate and then filtered. The filtrate was concen- 
trated and the residue was purified with column chromatography to 

* 

obtain 12. 3g (Yield: 83%) of the title compound. 

P r a g 2 K a t ion 5 

Synth es is of 4 - f N-t-bu tovvcarbonvl ) ar> inomethvl-1- ( N-t-tuto^/car-- 

b o n y 1 } pyrrol id ir-3"on e 



BocHN 




14g (0.044 mole) of the compound prepared in Preparation 4 
was dissolved in 64ml of dimethyisulf oxide and 18.5ml (3 nole 
eq.) of tr iethy lanine was added thereto. This mixture was 
cooled down under ice bath. When the wall of reaction flask 
begins to freeze, 12. 7g (1.8 mole eq.) of pyridine-sulf ur tricx- 
ide(?y-S0 3 ) oxidant was added portionwise thereto. After the 
addition is completed, the ice barh was removed and the reaction 
solution was stirred for 3 hours at room temperature, diluted 
with water and then extracted with ethyl acetate. The extract 
was dried over anhydrous magnesium sulfate and concentrated to 
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3—1 *-i _ 



stoichiometrically obtain the title compound in a crude state. 

X H NTC (CCCI3, PP a ) : * 4.95(1H, bs), 4.15-2.7(6H, in), 2., 

(1H, br), 1.45(9H, s), 1.40(9H, s) 

MS (FAB, m/e) : 315 (M-rH) 

Preparation 6 

Synthesis of 1- fN-t-butor/carbcnvl 1 -a - 'N-t-butoxvca rbor.vl ) 
n e t h v 1 -cvrro 1 id i n — 3-one ox It?, e 

HON 

I N— Boc 

BocHN. 

3GQmg cf the conpound prepared in Preparation 5 was dis- 
solved in the mixture of 6ml of 95% ethanol and 3ml of tetrahy- 
drofuran (TKF) and this solution was introduced into a 3Cml reac- 
tion vessel. 232ng (3.5 mole eq.) of hydroxyamine hydrochloride 
(:;H 2 CH*KC1) was added thereto and then 231mg (3.5 mole eq.) of 
scdiun hydrogen carbonate dissolved in 1.5ml of distilled water 
vas added. The reaction mixture was stirred for 4 0 minutes at 
4 3°C under oil bath to complete the reaction, cooled dovn and 
then concentrated under reduced pressure. The residue vas 
diluted with methylene chic r ids , washed with saturated aqueous 
solium chloride solution, dried ever anhydrous magnesium sulfate 
and then filtered. The filtrate vas concentrated and the resi- 
due vas subjected to silica gel column chromatography eluting 
with hexane-ethyl acetate (1:1 by volume) to obtain 2 3 Omg 
(Yield: 73%) of the title compound* 
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1 H NI-S (CDCI3, PP^) : 6 9.70(1H, bs), 5.05(1, bs) , 4.2(2H, 

br) , 3.83(1H, m) , 3.5-3 .2 (3H,n) , 3.0(lH, 
a), 1.42(1SH, s) 

I'.S (FAB, n/e) : 3 3 0 (M+H) 



Preparation 7 



Sv.thesis cf 1- cr-t-butor/carhcnvl) -4- fN-t-butoxvcarbonvn 
rgthvl-cvrrol idin -3-ons-benzvloxir.e 



;3 ~1 1 T- ^- — 



BnON 

N— Boc 

BocHN. 



I f 



659mg cf the compound prepared in Preparation 6, 193ng of 
tetra-n-butylammcniun bromide and 855mg of benzyl bromide were 
added to 15ni of dichloroaethane and then 5nl of 15% aqueous 
sodium hydroxide solution was added thereto. The reaction 
mixture was stirred for 30 minutes at roon temperature. The 
organic layer was separated, dried over anhydrous magnesium 
sulfate and filtered* The filtrate was distilled under reduced 
pressure and the residue was purified with glass column chrcca- 
tcgrachy to obtain 776mg (Yield: 92%) of the title compound, 

lr d NIIR (CDC1 3/ ppm) : S 7.33(5H, m) , 5.13(2H, s) , 4.92(1H, 

n) , 4.13(2H, El), 3.76(1H, m) , 3.41(1K, 
:n) , 3,25(2H m) , 3.02(1H, n) , 1.50(9H, 
s) , 1.49 (9H, s) 

MS (FA3, n/e) : 420 (M+H) 
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Preparations 8 to 17 

The anine cor.pcunds listed in the following Table 1 were 
prepared according to the same procedure as Preparation 7 except 
that the corresponding benzylbromide derivatives having R 2 struc- 
ture as presented in the following Table 1 are used instead of 
benzylbronide . 



R 2 ON 



N-Boc 



BocHNL 
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Table 1. Preparations 8 to 17 



D - ^ ~ 


R 2 


: MS (y>H) 

i 


| i 8.2(2H,.tO, 7.4<2H,m), 5.2(2H,s), 4.9(1K, ' 
3 | 4-nitrcceri2yL 1 s), 4.2(2K,m), 3.3{lK,m), 3 . 5 -3 . 2 ( 3K , rn ) , j 465 
j 3.0<lK,;n) , 1.5(18H,s) j 


9 


! 7.3(2H,m), 6.9(2H,m), 5.0(2K,s), 4.9(IK, ; j 
4-tr.ethc:<yben:yl ; s), 4.1(2K,ci), 3.8(3H,s), 3.75(lH,m), 450 | 
! 3.5-3.G(4K,a) , 1.45{13H,s) j 


10 


4-f luorobenzy 1 


7.3(2H,m), 7.0(2H,m), 5.0(2H,s), 4.3(1:-:, f j 
br), 4.2(2H,m), 3.9(lH,m), 3.4(3H,m) / j 433 | 
3.G(lH,m), 1.46(18H,s) J i 


11 


4-t-butylbenzyl 


7.4-7.3 (4K, a) , 5.1(2H,s), 5.0(lH,s), 
4.1{2H,m), 3.8{lH,m), 3. 6-3 .0 ( 4H,m) , 
i.45(13H,s), 1.3<9H,s) 


476 


j 

12 j 2 -cyanc benzyl 


7.8-7.3(4H,a) , 5.3(2H,s), 5.0(lK,bs), | 
4.2(2H,s), 3.9(lH,m), 3 . 6-3 . 2 ( 3H , m) , 445 
3.0(lK,s), 1.5{18H,s) j 


! ! 

13 j 3-pyridyl.T.echyl 


8.6(2H,m), 7.7(lH,m), 7.3(lH,m), 5.1(2H, I ! 
a), 4.9<lK,s), 4.1(2H,m), 3.8(lK,m), ! 421 \ 
3.6-3.2(3H,m) , 3.0<lH,m), l.S(13H,s) ! 


14 




7.4(2H,a), 6.5(lH,ra), 4.9(2K,s), I 1 
4.9{lH,s), 4.1(2H f m), 3.8(2H,m), 410 
3.2(3K,ro), 1.5(18H,a) 






! | 

7.7(2H,m), 7.2<lK,m), 5.5{lH,s), j 
5.0(1H,S), 4.2(2H,a), 3.8(lK,m), 495 
3.S-3.1(4K,a), 1.5(13H,s) 


j /X^^^O 1 6.9(3H,m), 6.0{2H,a), 5.0(3K,m), ; 

15 ■ !j l" ) ! 4.1(2H,ci), 3.8<lH,m), 3 . 6-3 . 2 ( 3H , :n) , 464 i 
! ^^^"0 | 3.0(lK,sx), 1.5<18H,a) 1 


17 

i 


COOH 


! 

7.3-7.G(3H,a) , 6.8<1H,S), 5.1<lH,s), 

4.2(2K,ra), 3.3(lH,m), 3 . 5-3 . 0 ( 4H, m) , ; 495 

1.6-1.4(27H,s) j 

i 
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5H 13 



Sv" thas is c f £ - a r* i 



*r r o 1 i d i " — 3 _p ^ ^ -b^ h c v 1 oy e d ' ^ v ^- _ 



BnON 



NH 2HCI 



H 7 N. 



2 Cnl cf r.athancl T ,'as cooled down to 5°C and then 10ml cf 
acetyl chloride was slowly added thereto. This nixture was 
stirred for 20 minutes and 990mg of the compound prepared in 
Preparation 7 , which is dissolved in 10 nil of methanol, was added 
thereto. The reaction nixture was stirred for 50 minutes a u 
room temperature and concentrated under reduced pressure. The 
residue was washed with ethyl acetate and dried to obtain 6 4 S " 
(Yield: 94%) of the title co-pound as a yellow solid. 

1 H irrji (D::SO-d 6 , ppm) : 5 10.0 (IK, n) , 8.35(2H, m) , 7.40 (5H, 

n) , 5.18(2H, s) , 4.00(2H, m) , 3.69(1H, 
m) , 3.40(2H, n) , 3.12(2H, s) 

y.3 (FA3, n/e) ; 220 (MrH) 



-Q-s 19 to 23 



The cc-pcunds listed in the following Table 2 were prepared 
free: the amine compounds prepared in Preparations 8 to 17 accord- 
ing to the same procedure as Preparation 13. 



R 2 ON 



NH-2HCI 



H 2 N. 
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Table 2. Preparations 19 to 23 



Prep. 






NMRf C3C1, ) , 6 ( cc-) 


MS (M-K) 


1 9 


4 


— ^ i t r c c s r. z '•' 1 


10.3-10. 1(2H, S ) , 8. 3(3H,s), 8.2(2H,d), 
7.7(2H,d), 5-3(2H,s), 4.1(2H,m), 3.7(1H, 
m) , 3.4(2H,m), 3.1(2K,m) 


2 6 5 


20 


4 


~ m 2 c ri c x v bsr. z y L 


10 . 2-10 . C (2H, s) , 8.4 ( 3K, s) , 7.3 (2H, d) , 
6.9(2H,d), 5.0{2H,s), 3.9{2H,m), 3.73(3:-:, 
s), 3.7(lH,m), 3.4(2H,m), 3.1(2K,m) 


2 5 0 




4 


- f I u c r c s a r. ~ v 1 


10.2(2K,s), 8.4{3H,a), 7.3(2H,m), 7.2(2:-:, 
[fc), 5.1(214,3), 3.9(2K,n) , 3.7(iK,;n), 
3.4(2H,m) , 3.1(2H,m) 




2 ~ 1 






10.2 (2H, s) , 8.4(3H / s} , 7 . 4-7 . 3 ( 4K , ai ) , 
5-l(2H,s), 3.9(2H,m), 3.7(lH,ra), 3.2 
(2H,m), 3.1(2H, m) , 1.3(9K,s) 


1 
i 

2 7 5 

| 


23 


2 


- c y a n c'cer.: y L 


1Q.2-10.0(2H,B) , 8.2{3H,s), 7.9-7.5(4H, 
en), 5.3{2H,a), 4.0(2H,rn), 3.7{lH,m), 
3 .2 ( 2H,m) , 3.1{2H,ra) 


s 

245 


24 

j 


3 

: 


-pyridyl-ethyi 


10.3(lH,s), 10.1(lH,s), 8.9(lK,a), 8.3 
<lK,m), 8.5<lH,d), 8.4(3H,m), 8.0(lH,n), 
S.4(2K,s), 4*Q(2H,m), 3.7(lH,m), 3.4 
<2K,m) , 3.1(2H,m) 


2 2 1 


! 

i 


i 

j 


w 


10.3(2H,s), 8.4{3H,s), 7.6(lH,s), 
6.4(lH,s), 5.0(2H,s), 4.0(2H,m), 
3.8(lH,m), 3.4{2H,m), 3.1(2H,m) 


2 10 




I 

V 




10.3(2K,s), 8.3(3H,s), 8.1(lH,n), 7.9 
<IH,m), 7.4<lH,m), 5.5(2K,a), 4.1(2«,m), 
3.9(lH,m), 3.14{2K,ra), 3.1{2H,a) 






10.2(2H,s), 8.3<3H,s), 7.Q(3K,m), 6.3 
<2H,s), 5.3<2H,m), 4.1(214,01), 3 . 9 { IH , - ) , 
3.4-3.2(2H,a), 3.1(2H,a) 




10.3-10.2(2H,a), 8.4(3K,a), 8.0-7.3(3K, 
a), 7.0(lH,s), 4.2(2H,a), 3.8(lH,si), 
3.S-3.2(3H f a) , 3.0(lH,m) 



i COOH 

1 
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Preparation 29 

Synthesis of 1- f N-t -butny /carbor.vl) -4- fN-t-butoxvcarbor.vi 
rat hvl-cvrrolidin-3-ore t-b-:tvloyj-a 



tBuON 

| N— Boc 

BocHN. 



3 00-g cf the cc-pcur.d prepared in Preparation 5 was dis- 
solved in the mixture cf 6=1 cf 95% ethanol and 3ml of tetrahy- 
drcfuran(THF) and this solution was introduced into a 30ml reac- 
tion vessel. 437mg (3.5 cole eq.) of o-t-buty Ihydr oxyaains 



o 

j| hydrochloride was added thereto and then 2 8 lag (3.5 cole eq.) c: 

G 

Hi 



sodiun hydrogen carbonate dissolved in 1.5ml of distilled water 
v.-ns added. The reaction cixture was stirred for 4 0 minutes a: 



U 4C ° C under oil bath to complete the reaction, and then cooled 

a 

= : g GO-..T., concentrated under reduced pressure, diluted with methylene 
l;g cnloride, washed with saturated aqueous sodium chloride solution, 
dried over anhydrous nagnesiua sulfate and then filtered; The 
filtrate was concentrated and the residue was subjected to silica 
gal coiu-n chromatography e luting with hexane-ethyl acetate (l:l 
by volu-s) to obtain 233r.g ("ieid: SO-s) cf the title compound. 

1 H :r:s (C3C1 3 , ppm) : 6 5.10 (1H, bs) , 4.05(2H, s) , 3.71(1H, 

dz] , 3.43(1H, br) , 3.2(2H, m) , 3.0(1H, 
m) , 1.42(13H, s) , 1.30(9H, s) 

MS ( "A3 , m/e) : 336 (M-hH) 

^-soaration 30 
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S — thesis of W ^-t-buto^y^ b^^^ 
rjt^'l-cvrr:l ijiv]-cr.g 3-buty-vlov — ^ 




A. Synthesis of 3-butynyl hydroxy iar.ine 

O 0.35g (5 nole) of 3-tutyr.ol, 0.36g (5.25 rr.ole) of N" - 

M hydroxyphthalirr.ide and 1.44g (5*5 r™ole) of tr ioher vlchos^ - i 

™ ;; ~ re dissolved in 15-1 of dry tetrahydrof uran , and then i.05g (5 

i"! r.mole) of diethylazodicarbcxylane was added thereto over 33 

L rinutes. The nixture was stirred for 10 minutes at rccr, tc.~::r- 

Pi aturs and then distilled under reduced pressure to remove the 
solvent. To the residue was added 5Cr.l of ethyl acatata-hexana 



m 



(1:1 v/v). The precipitated solid material was filtered off and 
the filtrate was concentrated. The residue was purified with 
column chromatography (hexane-ethy 1 acetate 9:1 v/v). The re- 
sulting white solid [0.54g, Yield 50%, 1 H NMR (C3C1 3 , opr.) : 6 
7.S5(2K, n) , 7.75(2H, m) , 4.2(21-1, t) , 2.S(2H, dd) , 2.5(ZK, dd) , 
2.1(1:-!, s), FAB MS(POS) ; [M+K]* = 216] was dissolved in 12mi of 
-ethylene chloride, and G.25g (5 mmole) of hydrazine hydra~a 
diluted with 4ml of methanol was added dropwise thereto. The 
solid precipitate was filtered off and the filtrate was concen- 
trated at low temperature under reduced pressure to obtain 0.2g 
(Yield: 93%) of the title compound. 
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tfMR (CDCI3, pen) * * 9.5(2H, br) , 4 / 5(2H / t) , 2.8(2H, m) , 

2.4(2?!, n) , 2.05(1H, s) 

MS (FAB, n/e) ; S6(M+H) + 

Svnthesis of the title ccnocund 



0 . 43g (1.43 r~oi 



:he compound prepared in Preparation 5 



and Q.2g (2.35 rjtole) of 3-butynyl h y droxyanine were dissolved in 
5 nl of r.ethinol and the reaction was conducted for 12 hours at 



60°C, 



The reaction solution was concentrated under reduced 



pressure and the residue was subjected to column chromatography 
(ethyl acetate-hexane 1:4 v/v) to obtain 0.59g (stoichiometric 
arr.ount) of the title compound. 

1 K ir.^ (CDG1 3 , ppn) : 6 5.0(1H, n) , 4.15(2H, t) , 4.0(2H, s), 

3.75(1H, n) , 3*6-3. 2(3H, n) , 3.0(1H, n) , 
2.5(2H, n) , 2,0(1.4, s) , 1.45(18K, s) 

FAB MS (?OS) : 332(M+K) + 

Precaratlors 31 to 35 



The ar.ine compounds listed in the following Table 3 were 
: the cor: 



:crding *: the sa.te procedure as Preparation 30 exeat" 



responding alcohol derivatives having R 2 structure as 
in the following Table 3 are used instead of 3-buty- 



RnON 



BocHN. 




N— 60c 
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T a b 1 3 


3 . Freparat ic 


ns 31 to 3 5 




j r 


* 2 


i 


M S ( : '. - h ' 




5.C(IH,br), 4.1{2H,s), 4.C{lK,m), 3.4 
(IH,:r.), 3 . 55-3.25 (3^) , 3.0(1H,^}, 


3 7 2 


2 2 


cvcl^tvl 


4.7(lK,rr.}, 4.2(2K,s), 3.S(lK,:r l ), 3.4(1K, 
ir.) , 3.3(2H,m), 3.0(1-,^, 2.3(2H,:r.), 2.1 


3 3 4 


3 3 | 


cycle per. ty 1 


4.7(lK,m}, 4.1(2H,ro), 3.7<lH,m), 
3.4(lK,n), 3.3(2H,m), 3.0<lH,m), 


393 


i 

3 4 1 

j 
i 


-c? 


5.Q-4.8(lH,m) , 4 . 3-3 . 7 { 6H, m) , 3.3(2H,n) , 
3.0(lH,rr.) , 2.1(2H,~) , 1.5(1SK, s) , 


! i 

j 4C3 ; 

! ; 


! 

i 


cyclcprccyl- 
rr.etr.vl 


5.1(lH,br), 4.1(2H,~), 3.9(2K,m), 3.3(LK, 
rr.}, 3.5(lK,m), 3.3 ( 2 H , ni ) , 3.0(lH,rr0, 1.5 
(13H,3), l.l{lH,m), 0.6<2H,s), 0.3(2H,s) 


3 3 ; 


I 

3 3 ' 

t 


iscb-tyl 


5.C5(lH,br) , 4.15<2H,s), 4.1(2K,d), 

3.6(2H,m), 3.3{lH,m), 3.0(2K,m), ' 335 
2.5{lH,rr.;, 1 . 5 ( 13Ii , 3 } , l.C5(SH,c) 



Fr^c^r^t ion 37 

c -"thesis of 1 — ^r"t"bu toxves rbon v I ) — ^ — ^y— 1~ butoyvca'rboriVl ^ 3^ i 
* ^ - **"* "I-ovrrol id ir,-3 -one prooarcryl oxire 



N 



o 

BocHN 




N— Boc 



6a9.T.g of the compound prepared in Preparation 6, 193zig of 
;etra-n-butylasuscr.iua bronide and 855Eg of propargyl bromide were 
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added to 15ml c f dichl or ere thane , and 5ml of 15% aqueous sodium- 
hydroxide solution was added thereto. This mixrure was stirred 
for 30 minutes at room temperature. The organic layer was 
separated, dried over anhydrous nagnes ium sulfate and then fil- 
tered. The filtrate was distilled under reduced pressure and 
the residue was purified with glass column chromatography to 
crrain 776mg (Yield: 92%) of the title compound, 

X K (CDC1 3/ ppn) : S 4.92(1H, m) , 4.13(2H, m) , 3.76(1H, 

m) , 3.41(1H, m) , 3.25(2H, m) , 3.02(11-1, 
J : pJ n) , I.5Q(9H, s) , 1.49(9H, s) 

K MS ( FAB / n/e) : 3 63 (M+H) 

i 
o 

ill Preparations 33 and 39 

Id 

si 

I* The amine compounds listed in the following Table 4 were 

M 

O creoared according to the same procedure as Preparation 37 except 

,0 

sO that the corresponding alkyl derivatives having R 2 structure as 



m 



represented in the following Table 4 are used instead of pro- 
par gyl. 

R-ON 

i N— Boc 

BocHN. 



54 



Table 4. Preparations 33 and 39 



* 


1 a N7-1H( CCCi.) , 5(ppra) 


FA3 
j KS (H-K) 




5 . 15-4 . 9 { 3H) , 4.15 (2K,:n} , 3 . 7 5 ( IK , m ) , 
3.5-3.2(5H), 3.0 (IK, in), 1.5(18H,s) 




29 2-chicrcethvI 

i 


4.9(lH,m), 4.3(2H,t), 4.1(2H,s), 

3.7(3K,fr.}, 3.6(iK # :n), 3 . 5-3 .0 (3H,s) , , 393 ; 
1.45(13K,s) . ; 



□ 

U 
IB 

IB 
o 

m 
w 

{.* 
o 

CO 



Precaraticn 40 

Svr thes is of ^ -aninonetihvl-pvrrol id in- 3 -one t-buty i ox ire dihvdro- 

chloride 



tBuON 



NH 2HCI 



HUN. 



5ni of methanol was cooled down to 0°C and 3sl of acetyl 
chloride was slowly added thereto. This nixture was stirred for 
13 -inures and 6 4 0~g of the compound prepared in Preparation 29 , 
which is dissolved in 10nl of cechanol, was added thereto. The 



and concentrated under reduced pressure. The residue vas fil- 
tered, washed with ethyiether and dried to obtain 3 9 Org (Yield: 
9 1 : 0 of the title compound as a white solid, 

L H in-IR (DMSO-dg, ppm) : S 10.0-9. 6(2H, bsX2), 3.20(2H, br) , 

3.90(2H,dd), 3.61(1H, bs ) , 3.40(2H, bs), 
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3 . 12 (2H, bs) , 1.25(SH, s) 

KS (FAB, r./e) : 13 6(M-i-K) 

Preparations -i 1 to 50 

The ccrr.pcur.ds of Preparations 41 to 50 as listed in the 
f o!lc-./ir.g Table 5 were prepared froa the ccrr.pour.ds prepared in 
Preparations 2 0 to 4 0 according to the same procedure as Prepara- 
tion 40. 



I- 
□ 

m 



□ 

m 
m 
o 
m 
m 
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Table 5, Preparations 41 to 50 





K 2 


1 H tn<R{C2Cl 2 ) , <5(ppa) 


FA3 

MS { M-K ) 


41 


C T A 2 Cri 2 CZCK 


10.1-9.S(2H,br), S.2(3H,br), 4.3(2K,t), 
4.0{2H,s), 3.7(lH,m), 3 . 6-3 . 2 ( 3H , m ) , 
3.0 (IK, a), 2.8(11-1,3), 2.6<2K,t) 




42 


iscprcpyl 


13. l-9.S(2H,br) , 3.3(3K,br), 4.4(lK,rr.), 
3.9(2.^^), 3.7(lH,a), 3.3(2K,s), 
3.1(2H,:n> f 1.2(6H,d) 


172 


43 




10.2-9.8(2H,br) , 8.2(3K,br), 4.8(lH,m), 
4.3(2H,s), 3.7(lH,ra), 3 . 6-3 . 2 ( 3H, ra) , 
3.0(lH,m>, 1.3(2H,a), 1.7(2H,a), 

X. - ^ Itl , ul } , X . ^ D ^ X.3. , .n y 


124 


44 


cyclccer.tyl 


10.2-9.S(2E,br) , 8^2 ( 3H, br) , 4.7(lH,ni) , 
4.3(2H,3), 3.8(lH,a), 3.3(lH,rn), 3.2<2K, 
tr. ) , 1.3(4H,a), l.fe(^H,a), 1.5( A n,^l) 


133 


45 


-a 


10- l-9.3(2H,br) , 8.3(3.4,3}, 4.1-3.6 
(lCH,m), 3.2(2H,s), 2 . 2-1 . 9 ( 2H, ra) 




4 5 


cyclc?r=?yl- 
rr.echy L 


! 10. l-9.S(2H,br) , 8.3{3H,s), 4.0-3.8 

j (4H,ni), 3.65(lH,m), 3.4(2H,rn), 3.1(2H,.t.), 

j I.l(lH,a), 0.5(2H,d), 0.2(2H,d) 


"T 3 * 
j. w ** 


47 


iscfcutyL 


10.3-9.9{2H,br) , 8.4<3H,br), 3.9-3.8 

(4K,a), 3.6S(lH,m), 3.3(2H,s), 3.1<2K,a), - 135 

l.S(lK,a), C.85(SH,d) 


4 o 


• prcpargyl 


[ 13.0(lH,m), 8.3(2H,n), 4.8(2H,s), 

1 4.0(23,0), 3.7<lK,a), 3.6(lH,s) 1=3 
1 3.4 (2H, a), 3.1(2H,s) 



r.arhcxy^echyl t 10-9 . 6 ( 2H, br ) , 8.2i3K,br), 5.1(2H,cd) 

' 4. l-3.S(2H,a) , 3.7 (IK, a), 3 . 3-3 . 0 ( 4H , a ) 







1C-9 . 7 (2K,br) , 8.2<3H 


br), 4.3<2K,t), 




3 0 


: 2-chlorcechyl 


: 4.0{2H,a), 3.3(2K,t}, 


3.7(IH,a) , 






j 


j 3.4(2H,a), 3.2(lH,a), 


3.1(2K,a) 


i 
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Preparation 51 

S-- tresis cf i- rf-t-bi:" -■■ ■:vc~>-^-vl \ a~inc-gthv1 -i - f -r-^-v,.^.^ 



CH.ON 



□ 



IB 




2SCr.g (3.2 3:<10 4 no la) cf the compound prepared in Prepara- 
Q ticn 5 was dissolved in the nixtura of 5nl of 95% ethanol a-d 
2.5-1 cf tetrahydrcfuran and this solution was introduced into a 

HI 

88 reaction vessel. Then, 256=g (3.7 cole eq.) of Eeth—-ya-"* 

O 

m hydrochloride was added thereto and 257ng (3.7 cole e~ 1 c 
m '''' " 

scdiun hydrogen carbonate (NaHC0 3 ) dissolved in 2.5ral of distilled 

water was also added. The reaction mixture was stirred for 1 

u2 hours at 40°C under oil bath, concentrated under reduced D >*e«- 

sure, washed successively with aqueous annoniua chloride solution 

ar.d aqueous scdiun chloride solution, dried over anhydrous nagr.e- 

siu- sulfate and then filtered. The filtrate was concentrated 

t= cctain 23Cr.g (Yield: 83?;) cf the title ccspound. 

"H :r:S (C2C1 3 , pc=) : S 4.93(1H, bs) , 3.31(3H, s), 3.75- 

2.3Q(7H, e) , 1.40(13H, s) 
(F.-.3, E/e) : 344 (M-K) 

Preraraticns 52 ar.d 53 

The co-pcunds listed in the following Table 6 were prepared 
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13 

u 

m 
o 
m 

w 

I- 

Is 

O 

m 
m 



according to the sa=e procsdura as Preparation 51 except thai 
phsr.cxya-ir.e hydrochloride or ethcxya^ir.a hydrochloride are use: 
ir.sread cf r.ethcxyar.ine hydrochloride. 



R 2 ON 



N— Boc 



BocHN. 



Table 6. Preparations 52 and 53 






FAB J 
MS(M-rH) ) 


5 2 phc r. y I 


; 7.3{5H,n), 4.97(lH,bs), 3 . 8-2 . 8 { 7n , m) , 
; 1.4C(13H,s) 


435 \ 


,53 | -c;-: : ch 3 


1 5.0(lH,bs), 3.S-2.S(7H,m) , 1.42(lSH,s), 
! 1.4I(I3H,s), 1.3S(3H,t) 


353 J 

i 

i 








£v-tr.esis cf * 







f l---ro-cetate 



CHtON 



NH 2CF 3 COOH 



H,NL 



5nl of trif luoroacetic acid was added to 250mg of the css- 
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pound prepared in Preparation 51, and this mixture was stirred 
fcr 20 minutes at room temperature. The reaction fixture was 
concentrated under reduced pressure, dissolved in the smallest 
amount of acetonitrile and then solidified with ethy lather to 
obtain 2 2 Cmg (Yield: S4%) of the title compound in a purified 
state. 

1 H NZIR (CD 2 CD f ppm) : 6 4.1(2K, s) , 3.96(3K, s), 3.83(11-:, 

dd) , 3 .7-3 .2 (6H, m) 
MS (FAB, n/e) : 144 (M+H) 

O 

U Preparations 55 to 57 

ffl 
M 

O The corresponding compounds of Preparations 55 to 57 vera 

m 

m prepared from the compounds prepared in Preparations 6, 52 and 

H 53, respectively, according to the same procedure as Preparation 

Q 54. 

: B R 7 0N 




NH*2CF 3 COOH 

HUN. 
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j.-cie Freca: 



-ions 55 to 57 



p " — *- 


^2 


T 


::'^(C2c:.,, £c? --, 


" 


FA 3 

hs^'m*:-:) 


5 ~ 


— ■ . 


4.1-3.2(7K, 


IS) 




X J 0 






7.2-7.4(5K, 


«), 4.1-3.2(7K, rr.) 








— r--s r 


4.2-3.1(9:1, 


ir.), 1.3 (3K, t) 




1 S 3 



bc'"/I j : acid 



JnON 




€22-? of 7-chloro-i-cyclopropyl-6-fluoro-l,4-dihydro-4-oxo- 
1, 3-r.a?hthyridir.2-3-carboxylic acid and 643ir ig of the coapour.d 
prepared in Preparation 18 were suspended in I5nl of acetoni- 
trile. This suspension was cooled down under ice-water bath and 
then l.oal of l y 8-diazabicyclo [5.4.0] undec-7-ene (DBU) was slowly 



SI 



aided thereto. The reaction mixture was stirred for 1.5 hours 
at rcc- terperatura and, after adding 15nl of water, was then 
c::.;2r.:r2tei. The concentrated suspension was filtered. The 
filtered solid product was washed with water and ethanol to 
c'coain 53-'=rg (Yield: 571) of the title co-pound. 

l h (z::sc-d 6 , ppn) : s 8.59(ik, s) , s.03(ih, d) , 7.40(5H, 

r.) , 5.14(2H, s) , 4.75(2H, s) , 4.13(1H, 
r.) , 3.94 (1H, c) , 3.83 (1H, n) , 3.35(2H, 
r.) , 3.05(1H, n) , 2.81(1H, n) , 2.73(1H, 
n) , 1.25-1.05(4H, rs) 

KS ("A3, r./e) : 4 6 6 (M-i-H) 

r --.-cl^s 7 to II 



o 

u 

W 
W 
O 

ill 
W 

:ha c::.: starting ratcri^I as Example 1 was reacted with 

u 

O e cf th2 compounds prepared in Preparations 19 to 23 according 

5 

\B z z the szr.e procedure as Example 1 to prepare the respective 

i 



cor: 



;unds listed in the following Table 8. 
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R 


X H JfMS, 5 (pen*) j N7KP, j FA3, Reac. 

solv. j MS | ZL~Z 

1 I 


! 1 2 1 d 
CM 


; 2 


och 3 


S. 7 3 ( 1H, s) ,8.05 (lH,d) ,7.30 ' 
(2K,d),$.53(2H,d),5.10(2K, j 
s) ,4.61 <2H,s), 4.25 (lH,m), IcOCl 3 
3.9C(lH,ra) ,3.8Q(3H,s),3.70 j 
( IH,a) ,3.C0(3H,ro) ,1.2S(2H, j 
m) , l.Q7(2K,;n) j 


! 

496 10 

i i 

i | 

i j 


j 

75 


3 




8. 7 5 ( IK, 3) ,8.0S{lK,d) ,7.45 j 

(2K,d) ,7.30(2K,d) ,5.15(2H, j 

s) ,4.62 (2H,s) ,4.25 (lH,m) , !CDC1 3 

3.S5 ( IK,m) , 3.75( lH,m) ,3.10 j 

(lH,m) ,2.93(2H,a) ,1.35(9H, | 

s) , 1.2S(2K,;n) ,l.C9(2H,m) ■ I 


; * 1 

; f 

522 ! 13 ' 76 j 

: . ! 

s 

i 


4 


F 


a.63(iK /S ) ,a.QQ{iH t d) ,7.2s j ; | 

CK,a) ,7.IG(2H,m),5.0S(2H, III' 
s),4.59<2H,s),4.20(lH,m), iC3Cl 3 | 434 | IS' 30 
3.95(lH,a) ,3.31(lH,m) ,3.00 ! ! 

(3K,t.) , 1.23 (2K, = ) , 1.04 (2H, 
ra) , j 




t ■ 

j 8.39<1H, s) ,S.2I(2K,d) ,3.05 
\ ' CK,s) ,7.64<2H,d) ,5.29(2K, : 

/' V) ! s) ,4.63(2H,3) ,4.13(13,01), CMSO 511 ; : 75 

; 3-SS{i:-: # a),3.35(lH,m) / 3.10 ( ; 
N0 2 j (IK, a) ,2. SOCK, s) ,1.1S(2K, ; j 

j tr.) , 1.10(2H,a) j ( j 


5 


^ \) CN 1 


S.53(IH,5) ,3.05 (lH,d) ,7. 92 

-7.42(4H,m),5,23(2H,s), 

4. £5 ( 2H, 5 ) , 4.20( lH,ra) ,3.95 DMSO 

( IH,a) , 3.78( lH,a) ,3.10{ IH, 

ffl) , 2.30 <2H, a) ,1.20<2H,o) , j 

l.C9<2H,a) j 


j 

491 2 0 52 ! 

t 

; j 

! i | 
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Table 3. (continued) 




N'MR 
! solv. 



; r.\3, 

! MS 



rield 



8. 7 4 ( 1H, s} , 3 . 10 ( IK, d) , 6 .92 
(3K,m) ,6.1G(2H,s) ,5.1Q(2K, 
s } , 4 . 7 3 ( 2H, s ) , 4 . 30 ( IK,.?.) , 
3.95(1:-:,.?.) ,3.S5(lK,ra) ,3.15 
(lH,m) , 3.10{2K,m) ,1.23(2?:, 

, 1.03 (2K,rro 



' CCCl- 



510 



8. 60 ( lK,d) , 8.57 ( 1H, s) , 3 . 52 
(lH,d) ,3. 03 (lH,d) ,7.80 (IK, 
d) ,7.4I(lH,q.) ,S.18{2H,a) , 
4.65(2K,s) ,4. 17 (IK, in) ,3.94 
(lK,m) , 3.75 (lH,ni) ,3.30 (2K, 
rr.) ,3.04(lH,m),2.31(lH,m) , 
2.73 ( lH,m) ^ 1.30-1. 00 (4K,m) 



DMSO 
-d<- 



467 



90 



70 




8 . 8 2 ( 1H, s) , 3 .05 ( lH,d) , 7. 51 
(lH,d) ,7.45{lH,a) ,6.5(1K, 
s) , 5.02 (2K,m) ,4.5 (2H,m) , 
4.20<lH # m) , 3.95(lH,m) ,3.70 
( 1H, m) , 3 . 00 ( lK,m) , 2 .80 ( IK, 
rr.) , 2 . 7 0 ( lH,m) , 1. 00 < 4K.rO 



DMSO I 456 



COOH 




8.53<lK,s) ,8.CC<IK,d) ,7.10 
<3K,m) ,6.72 (IK, s) ,4.30 <2K, 
s) , 4.20(lK,m) ,3.95(lH,ci) , 
3.85 (lH,m) ,3.10 (lH,ra) ,2.95 
(2H,ra) ,1.07(4K,ni} 



DMSO ; 542 

t 



20 




I 8.7 6 ( 1H, s ) , 8 .20 ( IK, a) ,3 .02 
! ( 1H , d ) , 7 . 39 ( IK, .-n) , 7 . 40 ( IK , 
' m) , 5 . 60(2K, s) ,4.73(2K,-} , 
4 . 45 ( IK , r. ) , 3 . 35 ( IK , - ) , 2 . 70 

j ( iH,m) , 3. io (ZE,.-a) , i.3Q( 

Ri) , 1. 15 (2H.m) 



DMSO : 541 



25 



S — .thesis cf 7 - ' ~ -ar. i nc~et:hv 1-3 - be p. z y I o xy i i r.o-gvrro 1 id i n - 1 -v 1 ) - 
1 -cvc loor v 1-6 - f luoro - 1 , ^ -d ihvdro-^-oxoatiino 1 ine-3 -car boxy 1 ic 
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acid 



0 o 



BnON 




520-g cf l-cyclcpro?yI-6,7-diflucrc-l / 4-dihydro-4-cx=cuir.o- 
line-3-carbcxyiic acid and 584ng of the compound prepared in 
Preparation S were suspended in 15=1 "of acetonitrile. This 
suspension was cooled down under ice-water bath and then 9l3~g of 
l,S-dia = abicyclo[5.4.0]undec-7-ene(D3L') was slowly added thereto. 
The reaction mixture was stirred for 2 hours at 80°C and, after 
adding I5nl cf water, was then concentrated. The concentrated 
suspension was filtered. The filtered solid product was washed 
wit.n water and ethanol to obtain 63 1.tg (Yield: 63%) of the title 
ccrpcur.d . 

1 K ir.?. (DMSC-dg, ppr.) : 5 8.60(1H, s) , 7.92 (1H, d) , 7.33 (3K, 

n) , 5.10(2H, s) , 4.37(2H, s) , 4.10(1:-:, 
~) , 3.S4(1H, a), 3.36(1H, E ) , 3.37(2H, 
H) , 3. 02 (IK, n) , 2. 38 (IK, is), 2.73 (IK, 
n) , 1.25-1. 05 (4H, n) 
MS (-A3, n/e) : 465 (M-H) 

E:-:a~tles 12 to 22 

The sa-a starting material as Example 12 was reacted with 
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each of the ccr.pcunds prepared in Preparations 19 to 23 according 
to the same procedure as Example 12 to prepare the respective 
compounds listed in the following Table 9 . 

Table 9- Examples 13 to 22 




NH 2 





R 


1 

*K NMB., 5{ppm) 


solv. 


FAB, 
MS 
(M+l) 


Rsac. 
tL-e 

(hr) 


Yield 






8 . 6 ( 1H , s ) , 7 . 8 ( 1H, d) , 7 . 2 ( 3H, 

d),S.9(2H,d),5.1(2H,s),4.4 

(2H,s),3.9(lH,rn),3.8(lH,m), 

3.7(3H,s),3.65{lH,m),3.0 

(lH,m) , 2.9-2.7(2H,m) ,1-3- 

l.l(4H,m) 


DMSO 


495 


2 


i ( 
i i 

! ; 

60 j 

j 
j 
] 






3.6(1H, 3) , 7.8(lH,d) , 7.4(2K, 
d) , 7.3 ( 3H,m) , S.1{2H, a) , 4.4 
(2H,s) ,3.9(lH,a) ,3.8<lH,crO , 
3.7(lH,m) ,3. 0(1-1, m) ,2.9-2.7 
<2H,m) ,1.4(9H,s) ,1.3-1.1 
(4H,m) 


DMSO 

-d. 
c 


1 
i 

521 | 

i 


2 

i 


1 
1 

i 

6 5 


1 = 




S.6(lK,s) ,7.8(lH,d) ,7.4(21-:, 
rr.) ,7.2(3K,:r.) ,S.l(2H,s) ,4.4 
(2K, s) ,3.9 (lH,ro) ,3.3{ lH,:r t ) , 
3.7(IK,:n) ,3.0(IH,ra) ,2.9-2.7 
<2H,;r.) , 1.3-1. l(4K,ni) ! 


DMSO 

! 
i 


433 , 


4 1 

i 

i 


57 


! 1 5 




a.S(iK,s) ,a.2(2H,d) ,7.3.;:;-:, 

d) ,7.S(2H,d) ,7.2(lH,d) ,5.3 
{2H, 5) ,4.4<2H,a) ,3.9<1H,.~) , \ 
3.3(lH,ni) ,3.7(lH,m) ,3.0(1H, ■ 
a> , 2.9-2.7 (2H, a) ,1.3-1.1 , 
(4H,m) 


1 

DMSO ' 

" d 6 ! 

! 
i 


i 

510 : 


3 

i 


! 

53 | 



55 



Table 9. (continued) 





R 


1 H N'MS, 5 (per.) 


1 ] FA3, : Reac. 
jsclv. j MS tLTS 


i 

s Yia Id 
<*) 


17 




3 . 6 ( 1H , s ) , 7 . 9-7 . 4 ( 5K, m) ,7.2 
{ IK , d ) , 5 . 3 { 2K, s ) , 4 . 4 ( 2K, s ) , 
3 . 9 { IK, ~ ) , 3 . S { lK,m) , 3 . 7 ( IK, 
m) ,3.0 (IK, ra) ,2. 9-2.7 (2K,m) , 
1.3-1. l(4H,;n) 


1 

1 

CMSO 


j 

490 j 4 


55 

i 


13 


0^ 


8.5(IK, s) ,7.S(lK,d) ,7.2{1K, 
d),6.9(3H,m), 6. 1(2H, s) ,5.1 
(2H, s) , 4.4{2K,s) ,3.9(1H,gi) , 
3 . 3 ( 1 H , rti ) , 3 . 7 { 1 K , m ) , 3 . 0 ( 1 H , 
m) , 2. 9-2. 7<2H,ai) , 1.3-1.1 
(4H,m) 


DMSO 


509 ! 4 

1 

1 
i 

i 


7 1 


19 




3.6(3K,m) ,7.3{2H,m) ,7. 4 (IK, 
q) ,7.2{lH,d) ,5.2(2K,s),4.4 
{ !K,rr.) ,3 .9(lK,m) ,3.8{lH,o) , 
3 . 7 ( IK, rr.) , 3.0 (lK,m) ,2.9-2 . 7 
(2K,rr.) , 1 . 3-1 . 1 ( 4K , m ) 


DMSO 

-d 
~ 5 


1 ; 

i > 

466 t 4 ! 

i 

i ! 
f 

! ; 




i — 

; -> n >r — \ 

! V> 

i 

[ ; 
1 


t i i 

3.5(lK,s) ,7.S(lK,d},7.5(2K, ; \ \ 

m) ,7.2(lh\d) ,6.5(lK,m) ,5.0 ! j j : 

(2K,m) ,4.4(lH,m) ,3.9(lK,m) , . CMSO ; 455 j 4 | 60 , 

3.3(lK,rn) # 3.7(lH,Ki),3.Q(lH f . -d 5 ) j 

tn) ,2.9-2. 7(2H,m) ,1.3-1.1 1 j 

j | 1 j : 


| 

2 - 


COOH 

/ 

OH 


3. 6 (IK, 5} ,7.3<lK,d) ,7. 2 (IK, j 
d) ,7.1(3K,ca) ,S.7(1K,S> ,4.4 
( IK , .TO , 3 . 9 ( IK, a) , 3 . 3 ( IK , ~ ) , , 
3.7<i:-:,si) ,3. 0(lK,m> ,2.9-2.7 , 
(2K,r.) , 1.3-i.l(4H,B3> 


! 1 "! ! 

DMSO j 541 4 : 50 ! 

i ' i 
i 


! ' : ' _y ■ 

! ; 

i 1 


3 .6 { IK, 3) , 3. 2 ( lK,m> , 7 .9-7 . S j 
(2K,.T t ) ,7.4(1:-:,=!) ,7.2 (IK, d) , 1 
5.6(2K,s) ,4.4{lK,ra) ,3.9(1K, , DMSO 

,2.3( lK,ru) ,3.Q(lH,ia) ,2.9- f -d 5 j 
2.7 (OK,:?.) , 1.3-1. l(4K,m) j j 


5 4 0 i 4 j 70 

s ; ; 

! ■ i 

i ! i 
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Exarole 23 



lie acid 



BnON 




565r.g of l-cyclcprcpyl-6,7,S-trifluoro-l,4-dihydro-4-cxo- 
quinoline-3-carboxylic acid and 534mg of the compound prepared in 
Preparation S were suspended in 15nl of acetonitrile . This 
suspension was cooled down under ice-water bath and then 913=g cf 
1, S-diazabicyclo[5.4.0]undec-7-ene(DBU) was slowly added thereto. 
The reaction nixture was stirred for 2 hours at 8 0°c and, after 
adding lOnl of water, was then concentrated. The concentrated 
suspension was filtered. The filtered solid product was washed 
wirh water and ethane 1 to obtain 704ng (Yield: 73%) of the title 
corpcund. 

L K rn-R (DMSO-d 6 , ppr.) : 6 8 .64 (1H, s) , 7.99(1H, d) , 7.41(5H, 

=) , 5.10(2H, s), 4.73(2H, s) , 4.13(1H, 
r.) , 3.92(1H, n), 3.36(1H, El), 3.37(2H, 
= ) , 3.02(1H, n), 2.83(1H, m) , 2.73(1H, 
n) , 1.25-1.05(4H, m) 



S3 



MS (FAB, m/e) : 43 3 (M+K) 

E.;-:ljS 2± to 33 

The sar_e starting material as Exasple 23 was reacted with 
each cf the compounds prepared in Preparations 19 to 23 according 
to the sa-e procedure as Example 23 to prepare the respective 
cor.pcur.ds listed in the following Table 10. 



O 
l -Q 
}•••• 
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:able 10. Examples 24 to 33 






R 


X H NMR, 5(ppn) 


NKR 
salv . 


FAB, 
MS 
(M + l) 


Reac. 

tir.e 

(hr) 


Yiald ! 

i 


2 4 


OCH 3 


3.6{1K,S) ,7.7(lH,d) , 7.2 {2H, 
d} ,6.9(2H,d) ,5.1(2H,s) ,4.3 
(2K,s) ,4.1(IH,o) ,3.9(lH,ra) , 
3.8( lH,m) ,3.7(3H,s) ,2.9 (1H, 
m) ,2. 3-2.7 (2H,m) ,1.15 (4H,m) 


DMSO 

-d. 
o 


513 


' 2 - 

| i 


j 

7 5 

I 


25 

i 




S.6(lH,s) ,7. 7(lH,d) ,7. 5{2H, 
m) , 7. 1 (2H,m) , 5. 1 (2K, s) ,4.3 
{2H, s) ,4.1{lH,m) ,3.9{lH,m) , 
3.8(lH,m) ,2.9(1H,©) ,2,3-2.7 
(2H,m) , 1.4(9K, s) , 1.15(4H,m) 


i i ; 

\ 

DMSO 5 39 ' 4 70 


r t 

1 

25 


> 


8.6(lH,s) ,7.7{lH,d) ,7.3 (2H, 
ra) ,7.1(2H,m) ,5.I(2H,s) ,4.3 
(2H,s) ,4.1(lH,n) ,3.9(lH,m) , 
3.8(lH,m) ,2.9<lH,s) ,2.3-2.7 
(2H,m) , 1. 15 (4H,o) 


! ; 

1 ! : 

DMSO , 501 | 4 , 30 , 

; ! 


i 


8 . 5 ( 1H , s ) , 8 . 2 ( 2H, d } , 7 . 7 ( 1H, 
d) , 7. 6(2H,d) , 5~3<2H, s) ,4.3 
(2H,3) ,4.1(1:-:,©) ,3.9{lH,m) / 
3. 3 (lK,m) # 2.9(lH,s) ,2.3-2.7 
<2H,m) ,1.15(4H,m) 


i 

DMSO S23 . 3 53 

: ! i 


^ ^CN 

4^ 


8 . 6 ( 1H , 3 ) , 7 . 9-7 . 4 < 5H , si ) , S . 3 
(2H, s) ,4.3(2H,a) ,4.1(lH,m) , 
3.9(lH,m) ,3.3(lH,s) ,2.9(1H, 
m) ,2.8-2.7{2K,m) , 1.15<4H,m) 


i 

cmso j 


508 


2 70 1 

i 

! ! 
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Table 10. (continued) 





1 R 

| 

i 


i solv. 

i 

i 


MS 
(M + l) 


_ i 

(hr) i 


29 




3. 6 (IK, s) , 7.7(lH,d) ,7.0 <3H, 
m) , 5.1(2H, s} ,5. 1(2H, s) ,4.3 
( 2H, s) ,4.1(lH,m) , 3.9 (aH,m) , 
3.8(lH,m) ,2.9(lH,m) ,2.3-2.7 
(2H,m) ,1.15(4K,rn) 


DMSO 
- d 6 


5 2 7 


! i 
j 1 


30 




S.6(3H,m) ,7.3 (lH,d) ,7.7(1H, 
d) ,7.4<lH,q),S.3(2H,s),4.3 
(2K # s) ,4.1<lH,ci) ,3.9 (lH,ra) , 
3.3(lK,m) ,2..9(lH f ci) ,2.3-2.7 
<2H,m) , 1. 15 (4H,m) 


DMSO 

-d, 

o 


434 


3 1 ! 
I 

; 

1 i 


3 2. 




8.6(lH,s) / 7.7(lK,d),7.5(2K, 
m) ,6.5(1.4,01) ,5.0 (2H,m) ,4.3 
(2H,s) ,4.1(lH,aa),3.9(lH,a) , 
3.3 ( lK,m) ,2.9 (IK, m) ,2.3-2.7 
<2H,m) ,1. 15(4K,m) 

i 


DMSO 

-d, 

o 


473 


1 

1 ! 
i 

3 ' 70 


i 

) | 

1 


C00H 
OH 


8.6<lH,s),7.7(lH,d),7.1(3H, j j 
cn) ,6.6(114,3) ,4.3(2K,s) ,4.1 | 
( 1 H , ;r. ) , 3.9( IK , :r. ) , 3 . 8 ( IK , rs ) , J DMSO 
2.9 ( IK, a) ,2.3-2.7 (2K,n) , I -d. 
1.15(4K,m) j 


1 : 

i ' ; 


i 

! 
i 

i 




8.6 (IK, s) ,8.3 (1H, in) ,7. 9 (IK, 
m) ,7.7(lK,d) ,7.4(lH,m) ,5.6 
(2H,s) ,4.3(2H,s) ,4.1(lK,m) , 
3.9(lH,ra) ,3.3(lK,m) ,2. 9 (IK, 
m) ,2.3-2.7(2H,s) , 1.15(4n,;n) 


DMSO 

i 

6 i 

i 


1 ! ! 

553 ' 4 ! 6C ' 

1 1 

! ! i 



Ex2~r Is 3 — 

Sv~~r.es is cf 7- f ~ - ir.c^.ethv 1-3 -bgrzv lexv inino-cvrro 1 id jr. - 1-v 1 ^ - 
3 - chlcrc-l-cvc Iccropv I--?- f lucre -1 , 4-d ihvdro-4 -oxo-ou ir.o '.ir,g*3- 
c a r b o xv lie acid 
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BnON 




5 93:r.g cf S-chloro-l-cyclopropyl-6, 7-dif luoro-l, 4-dihydro-4- 
oxcquir.cIine-B-carboxylic acid and 584mg of the compound prepared 
in Preparation 3 were suspended in 15=1 of acetonitrile and then 
913~:g of 1 , 8-diazabicyclo [ 5 . 4 . 0 ] undec-7-ene (DBUJ was slowly added 
thereto. The reaction fixture was stirred for 3 hours at 80°C 
and, after adding 15=1 cf water, was then concentrated. The 
concentrated suspension was filtered. The filtered solid 
product was washed with water and ethyl ether to obtain 510~g 
(Yield: 52%) of the title compound. 

X H NMR (DMSO-d 6/ ppn) : S 8.78(1H, s) , 7.91(1H, d) , 7.41(5H, 

n) , 5-16(2H, s) , 4.74(2H, s) , 4.16(1H, 

n) , 3.90(IH, c) , 3.85(1H, m) , 3.35(2?:, 

n) , 3.02 (IK, n) , 2.82 n) , 2.75(1H, 
=) , 1. 30-1.10 (4K, n) 

MS ( F A3 , n/e) : 499 (M+H) 

E >r a r* o 1 e s 35 to - - 

The sare starting material as Example 3 4 was reacted with 
each cf the compounds prepared in Preparations 19 to 23 according 
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to the saae procedure as Example 34 to prepare the respective 
compounds listed in the following Table 11. 

Table 11. Exarr.ples 35 to 44 



RON 




Exarrp. 

■JO - 


R 


1 H NMR, 5(ppm) 


solv. 


FA3, 
MS 
(M+l) 


Reac. 

tirr.e 

{hr) 


Yield 

J 


I 

^ ^ ' ' ^^^^^ 

j OCH, 

i 
l 


8.7< IK, s) ,7.9(lH,d) ,7.3 <2H, 
d> , 7.0(2H,d) ,5.1<2H,s) ,4.4 
(2K, a) ,4.3 (lH,m) , 3.8 ( lH,m) , 
3.7(3H,s),3.0(lH,ra) ,2.9-2.6 
<2K, s) , 1.2-0.9(4H,m) 


DMSO 

I 


529 | 

1 

! 

1 
i 


3 


t 

1 

63 ! 

! 



X 



8.7 (IK, s) ,7.9(lH,d) ,7.5<2H, 
d) ,7.3(2K,d),5.2(2H,s),4.4 
(2K,s) ,4.3(lH,m) ,3. 8 (IK, a) , 
3.0(lH,m) , 2.9-2.7(2H,m) ,1.4 
(9K, s) , 1.2-0.9(4H,m) 



DMSO 

-d^ 
o 



555 




8.7(lK,s) ,7.9<lK,d) ,7.4(2H, 
rr.) , 7.1( 2H,m) , 5.1(2K, s) , 4.4 
(2K,s) , 4.3(lH,m) ,3. 8 (11-2,01), 
3.0(lK,m) ,2.9-2.7(2H,m) , 
1.2-0.9(4K,ra) 



:mso 

o 



517 



73 



SO 



33 j 




8. 7 (IK, s) ,8.3(2H,d) ,7.9(1H, 
d) , 7.7(2H,d) ,5.4(2K,s) ,4.4 
(2K,s) ,4.3(lH,ra) ,3.8(lH,m), 
3.0 ( lH,a) , 2.9-2.7(2H,m) , 
1.2-0.9(4H,m) 



DMSO 



544 



63 



73 



Table l; 



(continued) 





1 

.! R 


1 

! 

! 


j *;mp. 
I sol V . 


j MS 




1 

j 


i 


39 


— v CN 

1 ^ 


S.7(IH,s) ,7.9-7.4(5H,m) ,5.3 
(2H,s) ,4.4(2H,s) ,4.3(lH,m) , 
3.S(lH,n) , 3. 0(lH,ra) ,2.9-2.7 
(2H,m) , 1.2-0. 9<4H,m) 


DMSO 

i 6 

i 


524 


4 


i 

! 7C 

i 
i 
| 


i 


40 


0 


8.7(lH,s) ,7.9<lH,d) ,7.0(3H, 
tn) ,6.1(2H,s) ,5.1(2H,s) ,4.4 
(2H,s) ,4.3<lH,m) ,3.8{lH,ra) , 
3.0(lH,m) ,2.9-2.7(2H,m) , 
1.2-0.9(4H,m) 


DMSO 

-d _ 
6 


J f 

543 j 

) 

; 


2 


1 ; 

6 7 j 

I 
i 


41 




8.7(lH,s) , 7.9(lH,d) ,8.6(2H, 
m),7.8<lH,d),7.4<lH,q),5.2 
(2H, 3} ,4.4(2K,s) ,4.3{lH,m) , 
3 . 3 ( 1H , m ) r 3 . 0 ( 1H , m ) , 2 . 9-2 . 7 
(2H, j n) ,1.2-0. 9(4H,m) 


DMSO 
— d 

6 


i 

SCO ' 

j 


4 


! 

60 




42 


V ! 

j 


8.7(lH,s) ,7.9(lH,d) ,7.5(2H, 
m) ,6.5(lH,m) , 5 . 0 { 2H , m) , 4 . 4 
( 2H, s ) , 4 . 3 ( IH,m) , 3 . 8 ( lH,m) , 1 
3.0(lH,ra) ,2.9-2.7(2H,m) , j 
i.2-Q.9(4K,m) j 


CM SO 

i 






62 




i 

4 3 


COCK 


8.7(lK,s) ,7.9{lH,d) ,7.i(3H, 
m) ,6.7(lH,s) ,4.4(2H,s) ,4.3 
(lH,m) , 3. S(lH,m) ,3.Q(lH,m) , 
2.9-2.6(2H,m) , 1 . 2-0 . 9 ( 4H, m) 


DMSO | 

1 


575 


i 

4 


i 

60 

i 








8.7(lH,s) ,S.2(lH,m) ,7.9(2H, j 
m) ,7.4( iK,m) , 5.6(2H, s) ,4.4 j 
<2H,s) ,4.3(lH,m) ,3.3(lH,m) , j 
3.0(IH,m) ,2.9-2.7{2H,m) , j 
1.2-0.9(4H,m) ! 


DMSO 
~ 5 ; 

i 


5 7 4 


i 

4 

! 







esis — °£ — 7- M-ar ir.orethvl-3-bengvloxvimino-Dvrrolidin-l-vl) - 
l-cvclocrocvl-6-f.ucro-3-ine thoxv-l f 4-dihvdro-4-oxccruinoline-3-C2- 
rboxvlic acid 
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o 



0 



6nON=r 




OH 



NH. 



OX 



5 9Cmg cf l-cycicprcpyi-5 , 7-dif iucro-3 -methcxy-1 , 4-dihydro-4 - 
cquincline-3-carbcxyiic acid and 534mg of the compound prepared 



in Preparation 8 were suspended in 15ml of acetonitrile and then 
S13mg of l,3-diazabicyclo[5.4.0]undec-7-ene(DBU) was slowly added 
thereto. The reaction nixture was stirred for 2 hours at SQ°C 
and, after adding 15ml cf water, was then stirred for 30 minutes 
at roor, temperature and filtered. The filtered solid produce 
was washed with water and ethyl ether to obtain 4 65mg (Yield: 
47%) of the title compound. 

X H :iMR (DMS0-d 6 , ppm) : 6 8.61(1H, s) , 7.99(1H, d) , 7.4G(5rI, 



MS (FA3, m/e) : 49 5 (M-H) 
Examples ^6 to 55 

The same starting material as Example 45 was reacted with 
each of the compounds prepared in Preparations 19 to 23 according 
to the same procedure as Example 45 to prepare the respective 



n) , 5.15(2H, s) , 4.74(2H, s) , 4-.17(lH, 



= ) , 3.95(1H, m) , 3.83(1H, n) , 3.60(3K, 



s), 3.35(2H, n) , 3.02(1K, m) , 2.30(1K, 



m) , 2. 71(11-1, m) , 1 . 3 0-1 . 10 ( 4H, m) 
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ccrr.pcunds listad in the following- Table 



12 



as 45 to 5; 



0 0 



RON 




E.UTO. 




FAB, j Reac. t Yield 
solv. I MS j e | (%} 



OCH^ 



| 8.S(lH,a),7.8(lH,d),7.4(2H, 
d) ,7.1<2H,d),5.2{2H,s),4.6 
(2H,s) ,4.3<lH,ra),4.1(lH,ra) , 
3 . 9( lH,m) ,3.8(3H,8) ,3.0<1H, 
a) , 2.9-2.7 <2H,m) ,2.7(3H, s) , 
1.3 (2K,m) ,0.95<2H,a) 



DMSO 525 

■ d 6 - 

i 



3.3<lH,s),7.3{lH,d),7.6<2H, 
d) ,7.4<2H,d) ,S.3(2H,s),4.6 
<2H, s) ,4.3(13,0) ,4.1(lH,m) , 
3.9< lH,m) ,3.0 (1H, a) ,2.9-2.7 
(CK,^) ,2.7(2H,s) ,1.5(9H,s) , 
1.3 (2H,a) ,0.95(2H,a) 



DMSO f 551 
-d<- 



8.3(1H, 3} ,7.8(lH,d) ,7.S(2H, 
V j n) , 7.2{2H,a) ,S.2(2H,s),4.6 

j (2H,s) ,4.3(lH,a) ,4.i(lK,a) , 
' 3.9(lK,m) ,3.0(lH,a) ,2.9-2.7 
(2K,m) ,2.7(3H,s),1.3(2H,a) , 
0 . 95 ( 2H,a) 



DMSO 
-d* 



513 




: 3.3(iH,s) ,S.3(2H,d),7.8(lH, 
d) ,7. 7 (2H,d) ,5.4(2H, 3) ,4.6 
(2H, s) , 4.3 (IK, a) ,4.1(lH,a) , 
2.9(lK,a) , 3.0(lH,m) ,2.9-2.7 
NO- ! (~' :3 >' 2 - 7 <2H,s),1.3<2H,a), 
' 0.9S (2H,s) 



DMSO 
-d £ 



540 



17 i 



17 



34 



40 



37 



76 



Table 11. (continued) 





! R 


X H :."M3, 5{pcr3) 


NMR 
solv. 


FA3, 
MS 
<M+1) 


Re ac - I Yield 
ti.T.e ! (%) j 

(hr) ; j 

1 1 


! c 2 


— . CN 


8.8<1H, s) , 3.0-7.5 (5H,a) ,5.4 
(2H, s) , 4. 6 (2K, s) ,4.3 (lH,a) , 
4 . 1 { 1H, a) , 3 . 9 ( IK, a j , 3 . 0 ( IK, 
a) ,2.9-2.7(2:-:, a) ,2.7(3H,s) , 
j 1.3(2H,a),0.95(2H,a) 


DMSO 
! ~ d 6 


520 

i 

i 

i 


! i : 

i 
f 

17 42 ; 

i 

i 


t 

I 
j 

| 

i 

1 


0 


8.S(1H, s) ,7.S(lK,d) ,7.0<3H, 
m) , 6.2(2K,s) ,5.2(2H,s) ,4.6 
(2H,s) ,4.3(lH,m) ,4.1(lH,m) , 
3. 9 <lH,a) ,3.0(lK,m) ,2.9-2.7 
(2K,m) ,2 . 7 ( 3H, a) , 1.3 <2H,a) , 
0.9S (2K,m) 


: 

DMSO 


539 


17 


44 


i 

j 

1 
i 

j 


■ 




8 . 8 ( 1 H , s ) , 8 . 6 ( 2 H , a ) , 7 . 9 { 1 H , 
d) ,7.8<lH,d) ,7.4<lH,q) ,5.3 
(2H, s) , 4. 6 (2H, a) , 4.3(lH,a) , 
4 . 1 ( 1 H , a ) ,3.9(lH,a),3.Q( 1H , 
m) ,2.9-2.7(2H,m) ,2.7 (3H,s) , 
1.3(2K,m) ,0.95{2H,m) 


DMSO 

-d- 

d 


496 j 17 

i , 


20 


i 


j 

! 
i 
[ 
i 




8.8 (1H, s) ,7.8(lH,d) ,7.6(2H, 
m) , 6. 5 <IH,a) ,5. l(2K,m) ,4.6 
<2H,s) ,4.3<lH,m) ,4.1{lH,a) , 
3.9(lH,ra) ,3.0 <lH,m) ,2.9-2.7 
(2H,m) ,2.7(3H,s) ,1.3(2H,m) , 
0.95 (2H,m) 


DMSO 

-d. 
o 


485 


i 1 
j 

1 

17 ! 

i 

[ 


29 | 

1 

j 


ccoh ; 


8.3(lK,s) ,7.S<lH,d),7.2(3H, | 
m) ,6. 8 (IK, s) ,4.6{2H,s) ,4.3 ! 
<lH,m) ,4.1( IK, a) ,3. 9 (IK, a) , j 
3.0 (1H, a) ,2.9-2.7(2H,m) ,2.7 1 
(3H, s) , 1.3 (2K,a) ,0.95 (2H,a) ! 


i 
i 

I 

! 

DMSO j 571 

6 i 

! ! 


j i 

20 ; 27 1 

1 j 




5 5 


~~>=N 

j ; ^ J 


3.8{lH,s) ,3.3(lH,a) ,8.0 (1H, 
a) ,7.S(lH,d) ,7.5{lH,a) ,5.7 
(2H,s) ,4.6(2H,s) ,4.3(lH,a) , 
4.1( lK,a) ,3.9<lH,a) ,3.0<1H, 
°),2.9-2.7(2H,a),2.7(3K,3), 
1 - 3 (2K,a),0.9S(2H,a) j 


DMSO 


570 

1 


j 

i 

17 ; 42 

! ! 

i 

! 1 





77 



ffi 

m 
o 
m 
w 

u 
a 

m 



Examo le 56 

Synthesis of 5-a-i n o-7 - r ^- ^ > ir.crethvl-3-her.zvlc^ir.ir.o-cvrr^1 

-i-cvclccrc cv!-6 , 8 - z i f lucr g-l , ^ -d ihvdro-«i -eve-: - 3 1 j^-i - 
carbcy/lic acid 



BnON 




D 

jfl 4 4 3mg of 5 -amino- l-cyclopropyl-6 , 7 , 8-trif luoro-1 , 4-dihydro- 

4 -cxoqu incline -3 -car boxy lie acid and 4 33mg of the compound pre- 
pared in Preparation 8 were suspended in 15ml of acetonitriie and 
then 6 3 5 mg of 1 , 3-diasabicyclo [ 5 . 4 . 0 ] undec-7-ene (DEU) was slowly 
addad thereto. The reaction mixture was heated for 6 hours at 
S3 G C and 10ml of water was added thereto. This suspension was 
filtered. The filtered solid product was washed with water, 
cetcnitrile and ethyl ether to obtain 395mg (Yield: 53%)- of the 
title cc r.pcund . 

X H ir.IR (DMSO-d 6 , ppm) : 6 8 . 62 (11-:, s) , 7.92(1H, d) , 7.40(=H, 

m) , 6.10(2H, bs) , 5.13(2H, s) , 4.73(2K, 
s) , 4.15(1H, n) , 3.95(iK, m) , 3 . 32 ( IK, 
m) , 3.35(2K, m) , 3-01(lH, m) , 2.30(IH, 
m) , 2.73(1H, m) , 1 . 2 5-1 . 05 ( 4H , m) 
MS (FAS, m/e) : 498 (M+H) 



a 
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Examples j7 ;g 55 

7 r. e sa~e smarting r.-,:er:al as Ixarcle 55 vas reaccei ,-. -_z.~. 
each of the ccTpcur.ds prepared ir. ?repara::cr.s 19 to 23 according 
:c cr.e sane procedure as Example 55 no prepare the respective 
conpcur.ds listed in the following Table 13. 



O 

IB 
IB 
O 

m 
u 

u 
□ 

m 
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E:-:a.T.ples 57 to 66 



NH : 0 0 




NH 2 





j ""H N*M3, 5(p?rr0 j NMR 

i s 0 1 v . 

i 

f 


FA3 , 
MS 
(M+l) 


(hr) 


Yield 


j ; j 8.4(lK,s),7.4(2H,bs),7.2 

! ~\_^^ (2H,d) ,7.C{2H,d) ,5.1(2H,s) , 

| 37 1 / Y) i 4.6(2H,:r.) ,4.2(1:-!,-) ,3.9(1K, 
; \— / / | m) ,3.8<3K,s),3.7(:K,rrO ,3.0 
j OCH^ j <lH,m) ,2.8-2.6(2H,n) ,1.1 


[ 

DMSO 

-d- 

0 


523 


t 




! 1 _ 

1 1 


: 8.4(lH,s) ,7.5<2H,d) ,7.4{2H, | j 
' bs) ,7.3(2H,d) ,S.2(2H,s) ,4.6 j ! 

(2H / rr l ),4.2(lH / r l ) / 3.9(:H / in) / j DMSO \ 554 
3. 7(lH,m) ,3.0(lK,m) ,2.8-2.6 j -d 6 j 
(2H,m) ,1.4<9H,s) ,l.l(4K,s) | 


I 
i 




8.4{lH,s) , 7.4(4H,n) ,7.1(2K / ' 
ro , 5. 1(2K, s) ,4.6(2K,~) ,4.2 ; 
<lK,m) ,3.9(lH,n) ,3.7(1:-:,:*) , j DMSO 
2.0(1H,~) ,2.3-2.5[2H,n) ,1.1 j -d g 
(4H,s) j 


1 

516 ! 17 1 55 

i i 

I 


i 


8.4<lH,s) ,3.2<2H,d) ,7.6(2H, 
d) ,7.4(2H,fcs) ,5.3(2K f s) ,4.6 
(2H,m) ,4.2<lK,ra) , 3 . 9 ( IK, m) , 
3.7<lH,m) ,3.Q(IH,a> ,2.3-2.6 
(2K,m) ,l.l(4K,s) 


DMSO 
' d 6 


I 

543 ' 

i 
1 

] 


17 55 


'! — . CN 


8.4(lH,s) , 7 . 9-7 . 4 ( 6H,n) ,5*3 
(2H,s) ,4.6 <2H, a) ,4.2(13,31) , 
3.9(lH,rn) ,3.7(1*2, en) ,3.0(1H, 
m) , 2.3-2.6(2H,m) ,l.I(4H,s} 


DMSO 
-d6 


523 


13 62 



30 



.e 13. (continued) 







-1 a ~~ 

1 

1 


1 I [ j 

J KS 


tirra 
' (hr) 


1 

j 

( ' ) 




\3V-o 


3.4(lH,s),7.3(2K f bs},7.0 ; 
{3H, m ),6.2(2H,s),5.2<2K,s), 
4.6(2H,;r0,4.2{lK,~},3.9(lK, ! CMSC 

2.6(2H,~),l.l(4H,s) 1 d 

i 


! 

j 

! 5 42 


1 
I 

i 


1 

1 
1 

1 

i 

1 


1 63 




8.5(3H, m ),7.6(lH,d),7.4(lH, 
q),7.3(2H,bs),5.3(2H,s),4.6 
<2H,m),4.2(lH,:r.),3.9(lH,:n), 

3.7<i:i,:r0 ,3.C<lK,rr t ) ,2.3-2.6 
( 2H, m) ,1.1 ( 4H, s ) 


l 
* 
i 

1 

i 

| DMSO 
-d, 

D 


499 


17 


52 


6 ; 

I 


V 

1 


S.4{lH,s),7.5-7.4(4H,^},6.5 
(lH,m), 5.0(2H,m),4.6(2H,m) , 
4.2<IH,rr.) ,3.9<lH,rn),3.7(lH, 
m) ,3.0(lH,n) ,2.8-2.6<2H,m), 
1. 1{4H, s) 


j 

j CMSO 
— d - 


433 


13 

l 
f 


4 9 


65 


COOH 
OH 


8.4<lH,s) ,7.4(2H,bs),7.1 
(3H / m) / 6.7(lH / s) ,4.6(2:-:,^) , 
4.2<lH,:r.),3.9(lH,m),3.7<lH, 
m) / 3.0(lH /tT .),2.3-2.6(2H), 
1.1(4K /S ) 


d:;so j 

-d. 
o 


1 

574 


i i 
i 

13 j 43 ; 

i ; 

i f 


■ : Q< 


8-4<lH,s) ,8.2(lH,m) ,7.9(1H, 1 
m) , 7.4{3K # rn) ,5.6(2H,s) ,4.6 ! 

(2H,^},4.2(lH / r7 1 ),3.3(:H,^), i DMSO 
3.7(1H # .t.) ,3.C<lH,n) ,2.3-2.6 ! -d . 
(2H,m) ,l.l(4H,s) ° 


573 

1 


17 


1 

f 

; 65 , 

j 



Exar.cle 5 7 

Svrthesis of 7-f^-^infi"cfhvi-i->, e nzv i ovviBino . ovrrolidin _ 1 _ v1 N 
l-^^-dif!uorooh. rv i ) - 6 _ fl;]n ^ . 1 4 -dihvdrn-i-o X o-,,a- n ^ h , hv ^. 
dir.s-3-carboxvlic acid 
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F 

2 : Crg of 7-chlarc-i(2, 4-dif iuarophenyl) - £-f lucrc-l , 4-dir. / - 
c r i - 4 -a;-;o - 1 , 3 - r aphany r i a i a a - 3 - car coxy lie acid ar.a 43£rg of aha 
c:~pc'jnd prepared i r. P r ep a r a t i c n 8 v; era s u s p e r a e d in 1 5 m 1 c f 
c.cet:nitriiG and the" 912rg of 1 , S-diazabicyclo ; 5 . 4 . 0 ] undec-7- 
er:2(D3 T J) was slowly added thereto. The reaction mixture was 
stirred for one hear aa roar, temperature , and after adding 15ml 
cf water, w a a then sairred for farther 30 r.inut ea and filtered. 
The filtered solid product was washed with water ara aaeaan iar i le 
to chaain 524mg (Yield: C5%) cf the title co~?o^~d. 

1 H iw.lR (DMSO-d 6/ pen) : 6 3.S2(iH, s) , 8.21(11-:, d) , 7a35(lH, 

m) , 7.56(1K, m) , 7.40(6?:, m) , 5.1S(2H, 

s) , 4.75(2H, s) , 4.13(1?:, m) , 3.94(1H, 

r.) , 3.31(1K / m) , 3.34(2?:, n) , 3.04(1K, 

m) , 2.S2(1H, m) , 2.73 (IK, n) , 1.30- 
1.00(4H, m) 

MS (FA3 f m/e) : 53 3 (K+H) 

Examples 63 to 77 

The same starting material as Example 67 was reacted with 
each of the compounds prepared in Preparations 19 to 23 according 



32 



scr.e procedure as Exar.ple 67 to prepare the respective 
i zhz fclicvi~c Table 14. 



14 . 



.es 63 to 77 




; «=. i j 

! I I 


s o 1 V . 


FA -3 , 
MS 
'(M4-1) 


Reac. | Yisld 

(fflin) | ! 

1 i 


i i 

; • OCH 3 


t 

a.9(i:i,s) ,s.i(iK,d) ,7.S( 

ra) ,7.6 <lH,dd> ,7.3 (3H,:*) ,7.1 
(2H,d),5.2(2H,s),4.3(2K,s), 
4.0{lH,n} ,3.9 (!H,:r.) ,3.3 (3K, 
s) , 3.0 ( lH,m) ,2. 3-2.6(2?:, a) 


DMSO 
"<*6 


553 


20 


f \ 

73 1 

! 
i 


! ! — 

; " 


8.9(lH,s) ,8.1(lH,d) ,7.8(1H, 
cn) ,7.5(2.4',^} ,7.3 (2H,n) ,5.2 
(2H,s) ,4.3(2H,s) ,3.9(:H,irO , 
3.0(lK,rr.) , 2.3-2- S(2K,~) ,1.5 
(9H,s) 


DMSO 
" d 6 


594 


10 


f 

i 

j 

30 j 

t 

; 

! 


i 

I 

i 




a.9(iH,s) ,s.i(iH,d) ,7.8(1:-:, 

rr.} , 7 . 6 ( IH, dd j , 7 . 4 ( 2H, n) , 7 . 3 
(iH,dd) ,7.1(2H,m) , 5.1(2H, 
s ) f 4 . 3 ( 2H , s } , 4 . Q { IK , c ) , 3 . 9 
(lH,ra) ;3.Q(:H,a) ,2.3-2.6 


DMSO 

-d, 
o 


556 


15 


■ 

i 

ft' 1 

i 

! 


i 




8. 9 (IK, 3} ,3.3(2H,d) ,8^1 (IE, 
d) ,7.8(lH,m) ,7.7(2K,d} ,7.6 
(!H,dd),7.3(lH,:n),5.3(2H, 
3 ) , 4. 3 (2H, s) , 4.0 ( IK, a) ,3.9 
<lH,m) ,3.0(lH,ca) ,2*3-2.6 


DMSO 
- d 6 


533 


15 


75 
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i 1 1 

! 


j 1 FA 3, 
solv. ! MS 




i 


— x CN 


! S .8 ( IK, s) , 3. l(lK,d) ,7.9-7.4 
| (6K,:r.) / 7.3{ !H,dd) ,5.3(2K, 
s) ,4.3<2H,s> ,4.0(IK,:r.) ,3.9 
(lH,m) ,3.C(IH,:r.) ,2.3-2.6 
(2K,ni) 


i 

1 

DMSO i 5 53 

1 

j 




i 
i 

7 3 

} 




8.8(IH,s),8.1{lH,d),7.8(lH, 
m) ,7.6(lH,dd) ,7.3(lK,dd) , 
7 . C ( 3H , rr.) , 5 . 2 ( 2K, s } , 5 . 1 ( 2K, 
! s) ,4.3<2H,s),4.0(lK,m),3.9 
(lH,m) ,3.0(lH,rr.) ,2.8-2.6 
<2H,:r.) 


DMSO 


j j 
i 

i ) 

582 1 15 : 87 

i ! 

t 


j 

i 
! 

i 




S . S ( :H, s ) , S . 6 ( IK, s ) , S. 5 ( 1H, 
q) ,7.3{2K,rr.) , 7 . 6 ( 1H , dd ) , 7 . 4 
{ 1:1, q) ,7,3(IK,dd) ,5.2(2H, 
s) ,4.3(2K,s),4.0(IK,m),3.9 
( 1H, rr.) , 3 . C ( lH,m) , 2 .8-2 . 6 
{ 2H /m ) 


DMSO 

-d„ 
o 


539 , 15 "3 


i 




3.8£i:i, 5) ,8.1(lH,d) ,7.S( 1H, 
m) ,7.6(lK,dd) ,7.5(lH,d) f 
7 .45 ( 1H, dd) , 6 . 6 ( lM,m) , 5 .0 
<2H,ra) ,4.3(2H,s) ,4.0(lK,m) , 
3.9{ lK,m) ,3.0{lH,m} , 
2.8-2.6{2K,n) 


DMSO 

-d. 
o 


523 13 59 

j 


: COOH 

75 ! Q~ 0H 

OH 


3.3(1H,S) ,3.1(lH,d) ,7.S(1H, 
m) ,7.6{1H, dd) ,7. 3(lH,dd) , 
7.1<3H,n) , S - 7 < 1H,S) ,4.3(2H, 
s) ,4.0(lH,rrO ,3.9{lK,m) ,3.0 
( lH,m) ,2.8-2.6(2:4,01} 


DMSO 
" d 6 


1 

i 

614 2C 59 

i 

i 




Q \ 

Op 


8.3(1H, s) ,3.2(XH,m) ,3.1(iH, 
d) ,S.0(1H,.t.) ,7.8<lH,d) ,7.6 
{IH, dd) ,7. 4(lH,m) ,7. 3{1H, 
dd) , 5.6(2K,s) ,4.3 (2H, 3) ,4.0 
( lH,m) ,3.9(IH,m) ,3.0<lK,m) , 
2.8-2.6(2H,a) 


j 

DMSO 

-d. 
o 


1 

613 j 1.3 iZ 
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Synthesis of 7- M-3iinc rethvl-3 -benzvlcxvi-iir.ODvrro] idjr.-l-vl ^ 
ethvl-6 ,s-difl-jcr:-l . A-d 1 hydro- * -o yoou ino 1 ire-3 -c 3 rbe^/ lie ac- 



BnON 




O 

CO 
CO 

□ 

m 
w 

M 

a 

& 
m 



3 5 3rr.g of l-ethyl-6 , 7 , 3-trif luor o -1/4 -dihydro- 4 -exocrine lir.e- 
3 -car boxy lie acid and 3 S Org of the compound prepared in Prepara- 
tion S were suspended in 15ml of acetonitrile and then 59 3~g cf 
1 , 3 -diazabicycio [5,4.0] undec-7-ene (DBU) was slowly added thereto. 
The reaction mixture was stirred for 2.5 hours at 8 0°C , and after 
adding 15-1 of water, was then stirred for further 30 minuses 
under cold water bath and filtered. The filtered solid prcduen 
was washed with water, acetonitrile and ethyl ether to cboain 
3 3 img (Yield: 54%) of the title compound. 

1 H (3MS0-d 6 , ppm) : S 8.8(1H # s) , 7.8(1?:, d) , 7.43(5?:, 

m) , 5.10(21-1,3), 4.6(2?:, c) , 4,4(2?:, dd) , 
4.0(1?:, m) , 3.7(1K, m) , 3.1(1K, =) , 
2.3 (2H, ddd) , 1.46 (3K, t) 

MS (FAB, m/e) : 471 (M+M) 

Z a ~ o 1 e s 79 to 8 3 



The sane starring material as Example 7 3 was reacted 
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eacn cf the co-pounds prepared in Preparations 19 to 23 acc— ^irr, 
to the sane procedure as Example 78 to prepare the respective 



:c-pcur.ds listed in the relieving Table 15 



ibis 15. Examples 79 to S3 



Ror- 



o o 








i R 


{ X H Iiy.R r <5(ppm) 

j 

i 

1 


NMR 
solv. 


FA3, 
MS 
(K+l) 


| Reac. 
j t-r.e 
(hr) 


| i 
j Yield ! 

| < % ) i 

i i 


: | 79 


OCH 3 


a.S( 1H,S) ,7.8(lH,d) ,7.4(2H, 
d) ,7.1<2H,d) ,5.0<2H,a) ,4.5 
<2H,q) ,4.4(2H,s) ,4.2(lH,m), 
3 .9 ( lH,m) ,3. 7 (2H, s) ,3.1 (1H, 
m) ,2.9-2.7 (2K,ra) ,1.45<3H,t) 


DMSO 
" d 6 


501 

1 


4 


! 

! 73 1 




n 



3 . 8 ( IK , s ) , 7 . 3 ( 1H, d ) , 7 . 4 { 2H, 
d) ,7.2(2H,d) ,5.1(2H,a) ,4.5 
(2H,q) ,4.4(2H,s) ,4.1(lH,m), 
3.9 ( 1K,~) , 3.1 (1H, a) ,2.9-2,7 
(2K,ra) ,1.45 (3H,t) ,1.4(9H,s) 



DMSO 
~d c 



527 



2.5: 77 ! 





J 3.3(lH,s) ,7.8<lK,d),7.3(2H, 
i rr.} ,7.0(2K,:ri) ,S.0(2H,s) ,4.5 
(2K,c) ,4.4(2K,s) ,4.2(lK,a) , 
3. 9 (IK, a) ,3.1 (IK, a) ,2.9-2.7 
(2H,r.) , 1.45(3H,t) 


DMSO 
" d 6 


439 


i 

3 

f 
| 


! 30 

j 


i \ 

! ; no 


8 . 3 { IK , s } , 3 . 3 ( 2H , d } , 7 , 3 ( 1H, 
d) ,7.7(2K,d) ,5.3{2H,s),4.5 
(2H,q) ,4.4(2H,a) ,4. 2<IH,a) , 
3. 9 ( IK, a) , 3. 1(1H, a) ,2.9-2.7 

<::-:, = ) ,i.4S<2K,t) 


DMSO 
" d 6 


516 


3 


i 

1 

75 
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acie 15. 




8.S{ IK,s) , 7.9-7.4 (5H,m) ,5.3 
( 2H, s ) , 4 . 5 ( 2H, q) , 4 . 4 ( 2K, s ) , 
4 . 2 ( 1H, rr.) , 3 . 9 ( IE, m) , 3 1 < IK, 
~) ,2. 9-2.7 (2H,m) ,1.45 <3K,t) 




6.3 ( lH,s) ,7.S(lH,d) ,6.8(3H, 
nr.) ,S.G<2H,s) ,5.0(2H,s) ,4.5 
(2H,q) ,4.4(2H,s) ,4.2(lH,m) , 
3.9(lH,aa) , 3 . 1 ( lH,m) ,2.9-2.7 
(2H,r.) ,1.45{3E,t) 




8.8(lK,s) ,3.6(2H,m) ,7.8<2E, 
=0 , 7 . 4 ( I H , e ) , 5 . 3 { 2 H , s ) , 4 . S 
(2H,q) ,4.4<2H,s) ,4.2<lK,=i) , 
2,9(lH f T.),3.1{lK,a),2.S-2.7 
(2H,~) ,i.43(2H,t) 




V 



8.3(lH,s),7.S<lK,d),7.5(2H, ,' j 
tr.) ,5.5(lH,si) # 5.0(2H,m),4.5 | 

<2E,q) , 4.4(2H,s) ,4.2(1H,=) , '> ZliSQ \ 461 

2.9 (lH,:r.) , 3.1(lK,:n) ,2.9-2.7 ! -d. ! 

(2H,:r.),:.45(3K,t) : 





COCH 

/ 


3. 3 (IE, 
m) ,5.7{ 


s),7.3<lK,d),7.1(2H, 
1E,S) ,4.5(2H,q) ,4.4 


1 

1 


1 








(2H,s) , 
3.1 (IE, 


4.2(lH,s) ,3.9(1H,=) , 
,2.9-2. 7(2K, = ) , 


2MSO 5 47 


_ f 
3 | 


6 3 






1.43(2H 


. w) 










CH 











S ' 



3.3(1E,3) ,3.2(lK,s&) ,7.9<1H, 

- ) , 7 . 3 ( 1H , c ) , 7 . 4 ( 1H f s) ,5.5 

(2E, s) ,4.3 (2H,q) ,4.4(22,3) , , CMSC , 

4.2{1;-:,.t.),j.5i1H,si) ,3.1(1H, : -c. , 

~) ,2.3-2.7(2:-:,-) ,i.S<2H,t:) . 



' I *~ 3 ~* *z — b u t: v 1 c >r t 'i^i^.O'T'/TT" 



L h vc ro-^ —ox c — i , ^ — a to ht: h * t t i d i n 3 — : — * z n "~ — 



o7 
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O 0 



tEL.CN 




(0.5 r.r.rle) cf 



- — cr.lerc — 1— cycacprcpyl-c , / a i z ^ a z it a ~~ ' ~~ 
acid was reacted according 



tha care r.ar.r.ar as E:-:arpIe SO. Then , the reaction solution 
; ccr.car. trat ad and the residue was purified with preparative 
.2 to chaain I'Saj (Yiald: €-; 3 ;) cf the title ac~^c^r:i. 



•.) : S E.7(1H, s) , 7.9;iH, d), 4.4,':::, 
s), 4.3(1.1, r.) , 3.S(LH, r.) , 3.7(1:;, ; 
3.0(1H, e) , 2.9-2.7(2:1, e) , 1.3(3::, : 



1.2-0.9 (4H, e) 
FAB ::S(?2S) : [M+H] + = 4 65 



O C 




30 




h-urc ur.-2r ^2a~i~g accaraing zhe sane manner as Example 39. 
raen, ar. 2 raault;ir:g residue was purified viala preparative KPLC to 
cc::;r. I51r.g ;vieii: 651) of the citla ccnpound. 



-i 6 , F") : S 3.5(11-:, s) , 7.5(2H, br) 



[Zr., r.), 3.2 { 

i. 3 (■:•>:, s) , i. 



_ v „ i - - ^ o n \' 1 - ^ -* c 1 1: o r o - S v v - - - o '-: o - 1 f 4 - d i h v d r c cru 1 r o 1 1 

rbcyvl ic acid 



o o 




tGuON=< N 

v \ / 



NH- 



1 4 ■? r.g (0.5 r'ois) of l-cycicpropyl-5 , 7-dif lucr3-3-r.achc:c/-4~ 
4-dihw drcquinoline-3-carbcxyiic acid was refluxed fcr 10 
3 under heacing according to the same manner as E;-:a~.p le 33. 

the resulting residua was pur if lad vith preparative K?LC "to 
.n 9 2 r.g (Yield: 40%) cf the title compound. 



W2 MS ( PCS 1 



5/ 


: 6 


3.9 ( 




s) , 


7.3( 




4.5(2K, 




/ 4.2 


(1H, 


=) 




1(1H, 




IH, =) , 


2 


C(1H, 


n) , 


2. 


3-2 . 


7(2H, 


3) , 2 .7 ( 


;h, s) , 


1 . 


-» / au 


s> , 


1. 


25(2 


H, □) 


, 0.9(2H, 






461 















92 




F 



IGo.T.g (0.5 ircole) of 6 , 7-dif luoro-1- ( 2 , 4-dif luorophcnyl) -4- 
o::o-i , 4 -dihydro-naphthyr idine-3 -carboxy lie acid and 143mg (0.55 
h.:j1c) of 3 -aminomethyl-4 -t-buty loxy iminopyrrol idine dihydrcchlo- 
ride were suspended in 3mi of dry acetonitr ile . Then, 230ng 
(1.5 mmole) of 1 , 3 -diazabicyclo [ 5 . 4 - 0 ] undec-7 -ene was added 
thereto, and the reaction mixture was stirred for 15 minutes at 
roc:, temperature and then treated according to the same manner as 
Example S9 to obtain 203mg (Yield: 81%) of the title compound. 

! H Ni-ffi (DMS0-d 6 , ppm) ; S 8.9(1H, s) , S.1(1H, d) , 7.3(1H, 

m) , 7.6(1H, dd) , 7.3(1H, dd) , 4.3(2H, 
s), 4.0(1H, m) , 3.9(1H, m) , 3.0(1H, m) , 
2.8-2.6(2H, m) , 1.3(9H, s) 

FAB MS(POS) : [M+H] + = 504 

Examnle 96 

Synthesis of 7 - f 3 -am inomethvl-4 -t-butv loxviminoovrrol idin-l-vl) - 
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e ,.S-difi'jor:-?-°f.vl-'-cvj-i . - -d ihvdrscru ir.olin°-3 -crj -. 



0 O 




O 
if: 

w 

!- 
it: 
! * 

■ 5=5 



lOGr.g (0.5 r-.cle) cf l-ethyl-6 , 7 , S-trif luoro-4 -o:-;o-l , 4 -dihy- 
drcquir.olir.a-3-carboxy lie acid was refluxed for 5 hours under 
heating according to the sur.e manner as Exar.p le 89. Then, the 
resulting residue was purified with preparative K?LC to c'ooain 
17C~g (Yield: 7C!>) of the title compound . 

X K (u::GO-d [S/ pom) : o 3.8(1:1, s) , 7.8 (1H, d) , 4.5(2::, 

q) , 4.4(2H, s), 4.2(1H, n) , 3.S(1H, r.) , 
3.1(1H, m) , 2.9-2.7(2H, m) , 1-45(3H, t) , 
1.3(SH, S) 

FAB XS(?CS) : [M4-K] 4 " = 4 27 

Z::^-~l*s 97 to 176 



The amine ccr.pcunds prepared in Preparations 4 1 to 50 were 
treated according to the sane procedure as Examples 39 to 96 to 
prepare the respective compounds 97 to 176 of which NrER and MS 
data are listed in the following Tables 16 to 23, 
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T-hle 15. ixar.pies S7 to 106 



0 0 




OH 



NH 2 



! ...... 

i >■-. 






3 O 1 V . 


FAB , 
MS 

j(I^l) 

i 


Reic. ■ Yisld 
(r.lr.) 


j ; 

j ST -< 


8.6(lH,s) ,8.0{lH,d) ,4.7(1H, 
rr.) ,4.6(2H,s) ,4.2<lH,:r.) ,3.9 
<lK,m) ,3.7(1H,~) ,3.0<lH,rn) , 
2.9-2.7(2H,m) , 1 . 2-1 . G ( 4H , 
ry,} ,Q.9(SH,d) 


DMSO j 413 
-d. 

° ! 

i 


: 

13 j 7 3 

! 
1 

1 


' ! 8 . 6 ( Hi, s} ,8 .05 ( lM,d> ,4.8 
, : ^ ,4.7(2H,s) ,4. 2 ( , 
; ^.C( ,3.7(1K,~) ,3.0(1;{, 

■ ^ j rr.) ,2.9-2.7(2H,rO ,2.2(2H,.t.) , 
; 1 | 2.1(2H,m) ^^(IH^.^I.SUH, 

, j rr.j , 1.2-1.0(411,-} 


i 

1 

DMSO , 430 

-d - ! 
° j 


| 




8.6<lH,s) ,8.0(lH,d) ,4.7(1H, 
m) , 4 . 5 (2H r s) , 4. 2 ( lH,m) , 3.9 
<lH,m) ,3.7(lH,:r.) ,3.1(lK,m}, 
2.9-2.2 (2H,r.) , 1.7 (4H,s) , 1.6 
{2H,m),1.5(2H,rr.) ,1.2-1.0 
(4H,m> 


DMSO 




50 ! 77 


I ::, j 


S.6[lX,s), 3. QC-Z,*) ,4.3(1H, 
m) ,4.6(2H,s} , 4 . 2 < 1H , m) , 3 . 9 
UH,m) ,3.3-3. S(SK,m) ,3.1 
(!H,m) ,2.9-2.7(2H,~) ,'?.3- 
1.9(2K,.t.) ,1.2-l.Q(4H,a) 


DMSO 

" d s 


44 6 


3 0 ! 51 

i 
i 


! 
| 

j 


u> 


8.65<lH,s) ,8. OS (lH,d) ,4.6 
(2H,s) ,4.25<lH,a) ,3.9(1H, 
m) , 3.3 5 (2H, dd) ,3.75 (lH,m) , 
3.1(lH,m) , 3. 0-2. 3 (2H, in) , 
1.3-1.0(SH,ra) ,0.5 (2H,m) , 
0.3{2H,jn) 


DMSO 
~ d 6 


430 




! 

■ 

84 i 
1 



95 



Tab. 



15 . (continued) 



; - 



a 

U 
ffl 
IB 
O 

m 

u 
a 

IB 



S C 1 V . 



?.\3, 
MS 



8.6{lH,s) ,3.C(lK,d) ,4.5(2K, [ 

s) ,4.2(1K,-) ,3.95(1:-:,.-) ,3.3 ! 

(2H ; d) / 3.7(:H^) / 3.C5CH / j CMSO 

m) ,2.9-2. 7(2>:,.ti) ,1.9(1H, -} , | -d 

1.2-1.0(4:-:,-) ,o.9(cH,c) | 



4:2 




8.60(lH,s) ,S.0S(lH,d) ,4.74 
(2H,s),4.62(2H,s),4.21<lK, 
tn) ,3.97(1;-:,-) ,3.75(1.4,17.) , 
3.5C(lK,s) / 3.3S(2H,s),3.C3 
<lH,m) ,2.90-2. 70(2H,rr.) , 

1.30-i.os (4n,n) 



8.6(lH f s) / S.C(l::,d) / 4.6(2H # 
s) ,4.2 (IK,-) ,4.1(2H, t), 3. 9 
(lIi,.T>) ,3.7(1H,tO ,3.1(lH,:n) , 
2.9-2.7(2H,:r.) ,2.8<lH,s) ,2.5 
(2;:, t) , 1.2-1.0(4H,ra) 



8.6(lK / s) # S.0(lH,d),4.6(2:i / 
s) , 4.2(1H,~) , 3.9(lK,rr.) ,3.7 
( 1K,.t.) , 3.4 , ZH, s) , 3 .3 (3H, 3) , 
3.0(lH,n) ,2.3-2.6(2-:,;?.) , 
1.2-1.0{4H,.t.) 



S.S(1H, s) ,3.05 (lH,d) ,4.6 
( 2H, s ) , 4 . 3 ( 2H, t ) , 4 . 2 ( lK,m) , 
3,9(1H,sp.) ,3.2(2H,c) ,3.7(1H, 
m) ,3. 1(1:-:,-) ,2.9-2.7{2K,s) , 

1.2-1.0(4:-:,-) 



DMSO 
-d. 



414 



-d - 



423 



d::so ; 

-d. 



90 



13 



DMSO 
-d. 



433 



1C 



96 



Table 17. Examples 107 to 116 




Z x a_rr. p . R 
No. 

i 

! 


X H NMR, S(pp:u) 


solv. 


FA3, j Reac. j Yield 
MS j ti^a ! (s) 

(M+l) ■ (hr) j 

* ! 


i 

i i 
j : 

; 1C7 ! <^ 

! ! 

; \ 


8.3(lK,s) ,7.$(lH,d) ,4.7(1H, 
m) , 4 . 5 (2H, s) , 4.1( lH,m) ,3.9 
(lH,m) ,3.3 <lH,a) ,2.9(1*", = }, 
2 . 8-2 . 7 ( 2H ,a) , 1 . 15 ( 4H, s ) , 
0 . 9 ( 6K, d) 


DMSO 
" d 6 


1 ; j ; 
i i 
j 

435 ] 2 j 69 

■ ' ! 

i i ! 

i ' 


ICE I ..- . 


S.8(lH,s) ,7.S(lH,d) ,4. 8 {IK, 
m) ,4.4{2H,s) ,4.1(lH,a) ,3.9 
<lH,m) f 3. 3 < IK, a) ,2.9 (1H, a) , 
2.8-2.7(2H,ra),2.2(2H,s) ,2.1 
(2H,m) , 1.7{1H,B) , 1.5 (IK, a) , j 
1.1S(4H,S) j 


DMSO 


i ] 

447 j 2 : 61 

: j 




8.3(lH,s},7.3(lH,d),4.7(lK, ! 
m) ,4.5(2H,s) ,4.1(lH,a) ,3.9 j 
(lH,m),3.8(lH,:n),2.9(lH,a), DMSO 
2.8-2.7(2H,a) ,1.7(4H,s) ,1.6 1 -d g 
(2H,m) , 1.5(2K,a),l.lS{2K, ! 
m) ,1.0(2K,a) \ 


; 

[ t : 
461 , 2 " i 53 


I 


8.a(lH,s) ,7.S(lH,d) ,4.S(1H, i 
m),4.5<2K,s) ,4.1(lK,a),3.9 ' 
<lH,ra) ,3.3-3. 6{4H,a) ,3.1 i DMSO ] 
(lH,m) ,2.3-2. 7<2K,a) ,2.3- ! -d„ 
1.9(2K,a),1.2-1.0(4H,s) j 


463 2 5 4 


<, , „ \ 

- ; r> 


8.a(lH,3),7.3(lH,d),4.5 \ 
<2H,3) ,4.1(lK,a),3.9(lH,a), 
3.3<2H,dd) ,3.75<lH,a) ,3.1 
( lK,m) ,2.3-2.7(2H,a) ,1.15 
(4H,ra) , 1.05 (lH,a) ,0.5(2H, 
a) ,0.3 (2H,a) | 


DMSO 
" d 6 


447 ! 2 59 

! ■ i 
1 

i I i 



37 










FA 3 , i 






i : ; 

1 : 




solv. 


ms ; 

(M-i) | 


tL~a 
(hr) 





j 8.S(lH,s),7.3(lH,d),4.5{2H, 

. ,4. i(1k,.t.) ,3.9(iH,m>,3.8 

i (2H,d) ,3.75<lH,:rO ,3.0{1H, 

j -) ,2.5-2.7(2:-:,-) , i.9 ( :n,ta) , 

' *-----C(-;:-:,.r.) ,0.9(5:-:^) 



t 

DMSO 449 
-d. 



8.8 (lH,s) ,7.3(lK,d) ,4.5 (2H, 
s) ,4.3(2H, t) ,4.1(lH,rrO ,3.9 
(IK,:r.) ,3.3(2K,::} ,3.75(1:4, 
m) ,3.0 (IH,rrO ,2.3-2.7(2K,m) , 
1.15(4H,m) 



DMSO j 45 5 
-d. I 



64 



1 

■ 


S.9(lH,s),7.8(lH,d),4.62 
<2H, s) ,4.3 (2H f s) ,4.1 (IK, 
r.) ,3.9(lH,rr.) , 3 . S ( 1H, m) , 3 . 5 
(l*:,s) ,2. 9(1!:,. to ,2.3-2.7 
<2H,m) ,1.15(4H,.TO 


j 

i 

DMSO ! 431 
-d, 

! 


i 

j 


5 5 


i • * 


\ 

1 


8.8(IH,s) ,7.8(lH,d) , 4.5(2K, l 
s } , 4 . 1 ( 1H , -) , 4 . 0 { 2H , t } , 3 . 9 j 
(lH,rrO , 3.8(lH,rrO ,3.1{lH,m) , j 
2.S-2.7(2H,r?.) , 2 . 7 ( IK, g ) , 2 . S ! 

(2::,t) ,i.2(4:i, ra ) \ 


i 

! 

DMSO j 44 5 
-d. ! 

° ! 


2 : 


65 


1 1 z 


I 

6ch 3 j 

I 


2 . 3 ( i:-, s) , 7.3 ( lH,d) , 4.5 <2H, ! 
s) ,4.I(1H,:70 ,3.9(lH,m) ,3.8 i 
(l::,rr0 ,3.3(2H,s) ,3.1(2K,s) , > 
3.C(l>:,r0,2.3-2.7(2H / rr0, 
1.15(4H,rro j 


DMSO | 42 7 

-d- i 


1. 5 

! 

i 


47 
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; ies 117 to II 




N^, 6(pp») 



n:lr ! FAB , 
sol v. I MS 



j 8.8(lH,s),7.9(lH,d),4.7(lH, | 

' it.) ,4.4(2H,s) ,4.3{iH,m) ,3.3 J 

(lH,r^,3.7(lH, ra ),3.0(lK,m) , I DMSO 

2.9-2.7(2H,rr.},l.S-0.9<4K, I -d . 

rr.),0.9(6H,d) j ° 



rr,} , 4.4<2H,g) ,4.3<lH,m) ,3.3 
(lH,m) ,3.7{lH,m) ,3.0(lH,m) , 
2.9-2.7(2H,m),2.2(2H,m), 
2.1{2H,n),1.7(lH,s:),1.5(lH, 
r.) , 1. 12-0.9 ( 4H,m) 



Reac. j Yiel 
tir.s { (- s) 



8.8(lH,s),7.9{lH,d),4.7<lK, 
m) , 4.4(2H, 3} ,4.3<lH,m) ,3.3 
(lH,m) ,3.7(lH,m) ,3.0(lH,n) , 

2.9-2.7(2K,:n) ,1.7(4H,s) ,1.6 
(2H,m) ,1.5(2H,m) ,1.2-0.9 
(4H,m) 



I 8.3<lH,s),7.9(lK,d},4.8(lH, 
m) ,4.4(2H,5) , 4.3(lH,m) ,3.8- 
3 - 6< 6H, m) ,3.0 (lH,m) ,2.9-2.7 
<2H,m) ,2.3-1.9(2H,a) ,1.2- 

0.9 (4H,ra) 



DMCO 463 
_ ^ 



j 

DMSO ' 477 
-d~ 1 



I 

DMSO ; 479 
-d. i 



2.5 



61 



49 



3.3( lH,s) ,7.9(lH,d) ,4.4 
(2H,s) ,4. 3<lH,m) ,3.3-3.7 
(4K,m) ,3.0(lH,:n) ,2.9-2.7 
{2H,m) , 1.2-0.9 (5H, a) ,6.5 
(2H,m) ,0.3<2H,m) 



DMSO 



463 



2 j 52 



99 






R 


■"h 6 ( pen ) 


1 ; 


c ~. 3 , 




1 Ylsld 


; 

i ; 






i i 


U S 
( w + 1 1 




f "1. \ 

t a ) 






S . S ( 1 - . s ) 1 9 ( 1 u ' - d I , 4 . 4 f 2 H , 


■ 






i 




\ 


s ) , 4 . 3 ( IK, :?.) , 3 . S-3 . 7 ( 4H, s) , 










122 




3.C;:K,rO,2.9-2.7<2K,ni), 


DMSO ' 


4 5 5 


2 


6 3 




1 . 9 ( 1 K , ~ ) ,1 . 2 - C . 9 ( 4 K . rr t ) , 
C . 9 ( 5 K , d ) 


' -d- t 








1 




: S.S(lH,s) ,7.9 (lH,d) ,4.61 








! 






(2K,s) ,4.4(2K,s) ,4.3 (IK, 


; i 








123 


\ 


■ rr) ,3.S(iH,:r.} ,3.5(1K,S), . 


DMSO ' 


447 


2 


62 : 








i -d i 
1 6 : 
• i 

i ! 








! 

! 
















. S.S(lH,s) ,7.9(lK,d) ,4.4(2?:, 












v 


z) , 4.3<:K,rO ,4.1(2K,t) ,3.S 










124 




(lK,r-.) , 3.7(lK,fn) ,3.0 (lH,n), 
( 2 K , t ) , 1 . 2 -C . 9 ( 4K , n ) 


\ DMSO ' 
o : 


451 


2 . 5 


57 ! 






S.C(IH,s) ,7. 9{lH,d) ,4.4{2H, 














s) ,4.3(lH,rr t ) ,3.8(lH,n),3-7 


i 










\ 

CCHn 


• (:H,rr.),3.3(2H,s),3.1(3H,s), 
■ 3.C(lH,:r.) ,2.9-2.7(ZH,») , 
| 1.2-0.9(4K,c) 


I d:iso 
' " ds i 


453 


i - 5 


5 1 


: i 

; j 




I 

j S.3(lH,s) ,7.9(lH,d) ,4,4(2H, 


; | 






! 


: 1 2 z. 




s ) , 4 . 3 ( 3 H , ~ ) , 3 . 3 - 3 . 7 ( 4 H , rt } , 


! DMSO ■ 


471 ' 


2 


64 ' 



: 3.C(1H,.t.) ,2.9-2.7(2K,ir.) 
; l,2-0.9(4H,rr.) 



-d. 



100 



Table 19. Examples 127 to 136 




£ x a rr. p . 
Mo. 


R 


X H NJiH, 5 ( ppm) 


NMR 

SO 1 V . 


FAB , 
MS 


Rcac. 

tirr.e 


Y :s Id 
CO | 

i 


127 


-< 


8.6{lH,s),7.S(lH,d),7.2(lH, 
d),4.6{lH,m),4.4<2H,s),3.9 
( lH,m) , 3 .8( lH,m) , 3 . 7 { lH,m) , 
3.0(lH,m) ,2.9-2.7 (2H,m) , 
1.3-1. l(4H,m) ,0.9{6H,d) 


DMSO 
o 


417 

j 


1 

3 

1 


55 : 

! 


12 3 




8.6{lH,s) ,7.8(lH,d) ,7.2 

{ lll,d) , 4 . 7 { llf , m) , 4.4(2H, s) , 

3.9(lH,m) / 3.3(lH,m),3.Q(lH, 

m),2.9-2.7(2H,m),2.2(2H,m), 

2.1(2H,m),1.7(lH # m),1.5<2H, 

m) , 1.3-l.l(4H,m) 


D.VSO 
' d 6 




1 
1 

! 3 


52 ; 


129 




8.6{lH f s) / 7.8(lH / d) ,7.2(1K, 
d) ,4.7(lH,ra) , 4.4(2H,a) ,3.9 
(lH,m) ,3.8<lH,m) ,3.7(lH,m) , 
3.0(lH,m) , 2.9-2.7(2K,m) ,1.7 
(4H, s) , 1.6<2H,m) , 1.5(2H,m) , 
1.3-1. l(4H,tn) 


DHSO 
~ d 6 


443 


3 


I 

5 

j 
t 


130 




3.6(1H, a) ,7.S{lH,d} ,7.2 (1H, 
d) ,4.8(1H,ki> ,4.4(2K,s) ,3.9 
(lH,cu) ,3.8-3.6<6H,m) ,3.0 
<lH,m) , 2.9-2.7{2H,m) ,2.3- 
1.9{2H,itt) , 1.3-1. l(4H,m) 


DMSO 
" d 6 


445 


3 


1 

i 

45 


131 




8. 6 (IK, a) ,7.S(lH,d) ,7.2 (1H, 
d) , 4.6(lH,m> ,4.4(2H,s) ,3.9 
( lH,m) ,3.8-3.7 (3H,ra) ,3.1 
(lH,m) ,2.9-2.7 <2H,ra) ,1.3- 
l.l(4H,m) , 1.0{lH,ra) ,0.5 (2H, 
m) ,0.3 (2H,m) 


DMSO 
" d 6 


429 


3 


57 



101 



Table 19. (continued) 



r. T o . 


1 

.: r 

| ' 

i 


1 H 5{?pm) 


NMR 

SO 1 V . 


FA3, 
MS 
(M + l) 


i 

1 Reac. 

! ti. a 

| (hr) 


t 

! Yield 

! <*> ; 

I ! 


1 

i 

122 j \_ 

! ! 

J 


3.6( lH,s) ,7.8(lH,d) ,7.2<1H, 
j d) ,4.4(2H,s) ,3.9(lH,m) ,3.8 

(3K,n) ,3.7 (lH,m) ,3.1 (lH,m) , 
J 2.9-2.7(2:i,m),1.9(lH,m), 
j 1.3-i.l(4H,m) ,0.9(6H,d) 


DMSO 
-d. 


431 




j ! 

1 
1 


133 




3.6( IH, s) , 7.S(lH,d) , 7.2 ( IH, 
d) ,4.6{2H,s) ,4.4<2H,s) ,3.9 
(lH,rc) ,3.8(lH,m) ,3.7{lH,m) , 
3- 5 { IH, s) , 3 ,0( lH,m) ,2.9- 
2.7{2H,m) , 1.3-l.l(4H,m) 


DMSO 
" d 6 


413 


I 


43 i 

I 


13 4 


, y- 


8. 6{ IH, s) , 7.8< lH,d) , 7.2 ( 1H, 
d) ,4.4(2H f 3} ,4.1(2H,t) ,3.9 
<lH,ra) , 3.8<lH,m) ,3.7{lH,m) , 
3.1(lH,n) ,2.9-2.7(2H,m) , 
2 . 8 ( IH, s) , 2. 5 (2H, t) , 1.3- 
1. l(4H,m) 


DMSO 
- d 6 


j 

' i 

! 

i 


3 1 


j 

59 i 


i 

i 




8.6(1:1,0) ,7.S(lH,d),7.2(lH, 
d) , 4.4(2H, 5) ,4. 1(2H, t) ,3.9 
(lH,rr.) ,3.S(lI:,rn) ,3.7(lH,m) , 
3.3 (2K, s) , 3. 2 (3H, g) , 3.0 ( IH, 
m) ,2.9-2.7(2H,m) ,1.3-1.1 
<4H,m) 


I 
1 
1 

1 

DMSO 1 

1 


41? 

i 


1. 5 




! 

I 
1 

i 

1 

136 

i 


-v- cl 


8.6(lH,s) ,7.8<lH,d) ,7.2(1H, 
d),4.4<2H,s),4.3(2H,t},3.9 
(lH,in) ,3.8(3H,m) ,3.7(lH,ra) , 
3.0(lH,m) , 2.9-2.7 (2H,m) , 
1.3-1. l(4H,m) 


DMSO 


437 


2 

! 


5 3 ' 
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Table 20. Examples 137 to 146 




No. 


R 


1 h nmr, 6< PP m) 


nmr 

solv . 


F.\3, 
MS 
(MM) 


Roac. 
tire 


Y 1 2 1 d 
( *) 


137 

L 


\ 


3 . 8 { 1 H , s ) , 7 . 8 ( 1 H , d ) , 4*7(1 K, 
m),4.5(2H,s),4.3(lH,m),4.1 
(lK,m) ,3.9(lH,m) ,3.0(lH,m) , 
2.8-2.7{2H,m),2.65(3H,s), 
1.3(2H,m) , 1.0(2H,m) ,0.9 
( GH,d) 


DMSO 
" d 6 


447 


9 


57 

! 


! 
| 

j 123 

j 




8 . 3 ( ill, 3 ) , 7. 3 ( 1H, d) , 4 . 8 ( III, 
m) , 4 . 7 ( 2H, s) , 4. 3 ( lH,m) , 4. 2 
( !K,m) , 3 .9( lH,m) , 3.0( 1H, in) , 
2.9-2.7<2Ii,m) ,2.7(2H,s) ,2.2 
(2H,m) , 2.1(2H,m) , 1.6(lH,m) , 
1. 5(lH,ra) , 1.3{2H,m) ,0.95 
(2H,m) 


dmso 

" d 6 


4S9 


! i 

i ! 

12 i 65 ; 

•i i 

1 i 

) 1 


s 

i 
j 

| 139 
i 

! 
i 

i 


— O 


8.8(lH,s) ,7.8{lH,d) ,4.7(1H, 
m) ,4.5 (2K, s) , 4.3(lH,m) ,4.2 
(lH,m) , 3.9(lH,m) , 3 . 1 < lH,m) , 
2.9-2.8(2K / m) ,2.7(3H,a) ,1.7 
(4H,s) , l.S(2H,m) ,1.5(2K,rn) , 
1.3(2H,m) ,0.9(2H,m) 


DMSO 
~ d 6 


473 j 


! | 
12 I 63 i 

; i 

i 
i 

i 

i ! 
i j 


140 


— o 


8.3(lH,s) ,7.3(lH,d) ,4.3(1H, 
m) , 4.6<2H, a) , 4 . 3 ( lH,m)., 4 . 2 
(lH,m) ,4.0{lH,m) ,3.3-3.6 
(4H,m) ,3.1 <lH,m) ,2.9-2.7 
<2H,m) ,2.7(3H,s) ,2.3-1.9 
<2H,m) , 1. 3 (2H,m) ,0.9 (2H,m) 


DMSO 
" d 6 


475 


12 


42 
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Table 20. (continued) 



1 

! i 

! ! 




so Iv . 


FA3 , 

MS 
(M-i) 


1 

Raac. | Yield 
time j (\) 
(hr) i 


j * ^ ^ 

! 

! 

j 

i 


1 
1 

I 

\ 
j 


8.3(1.4,5) ,7. 3(14, d) ,4.6 
<2H,s) ,4.3(lH,ir.) ,3. 9(14,m) , 
3.S5(2H,dd) , 3.1(lH,:v.) ,3.0- 
\ 2. 8(24, n), 2. 7(34, s), 1.3(24, 

; it.) , 1. 1( ih /4 t.) ,0.9(2:-:,^.) , 

j 0.5 (24, m) ,0.3{24,m) 

f 


DMSO 

-d, 

0 


1 

j : 

1 

459 | 12 , 63 

i , 

i 

i 1 

1 ' 




/ 


3.3(14, s) ,7. 3(14, d) ,4.6(24, 
□ ) , 4 . 3 ( 14, n) , 4.2 ( 14, m) ,3 .95 
(IK, m), 3. 3(24, d), 3. 05(14, 
m) ,2. 9-2. 7(24, rr.) / 2.7(3H / s) , 
1.9(l4,rc),1.3(24,n),1.0(24, 
m) ,0.9(6H,d) 


DMSO 

-d - 

0 


: 1 1 

1 ! 

461 j 12 1 63 

! ! 

t 1 i 




""A 


8. 3(14, a), 7. 8(14, d),4. 62 
(2li,s), 4. 60(24, 3), 4. 3(14, 
m) , 4. 1 { 14, m) , 3 . 9 ( lH,m) , 3 . 5 
(14, n) ,3.0{ 14, n) ,2.7(34,0) , 
2. 9-2. 7(24, ;n) , 1.3(24,m) , 
1.0(24,n) 


DMSO 

-d- 
0 


i i X] 
443 ; 12 30 ; 


i ,-. i — > 

I 

! 
i 


8.3(l4,s) ,7. 3(14, d) ,4.6(24, 
s) ,4.3(lH,rr.) ,4.2(lH,ni) , 
4. 15(24, t) ,3. 1(14, n) ,2.9- 
2.7(24,m) ,2.3(14,s) ,2.7(3H, 
s) ,2.5(34, t) ,1.3(24, m) , 
0.9 (24, m) 


DMSO 
0 


457 12 52 1 

j ■! ; 

I i 

f t 


och 3 

! 


8.8( 14, s) ,7. 3(14, d) ,4.6(24, 
s) ,4. 3(14, m) ,4. 15(14, m) ,3.9 
( 14, m) ,3.3 (24, s) ,3.1(34,3} , 
2. 9 (lH,m) ,2.8-2.6(2H,m) , 
2.7(34, s) ,1.3(24, m) , 
0.9(2H,m) 


DMSO 
" d 6 


1 

1 

449 3 39 

\ i 
1 1 
l : 

! | 
1 1 


i 

1 

1 


146 


\^ C1 


8 . 8 ( 1H, s ) ,7.3(lH,d),4.-6 (-2H, 
s) ,4.3(24, t) ,4.25 (lH,m) ,4.2 
(lH,m) ,3.9<lH,m) ,3.8(2H,t) , 
2.9-2. 7 (2H,m) ,2*7(3H,s) ,1.3 
(24, m) , 1.0(2H,m) 


DMSO 
" d 6 


467 


12 


57 
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Table 21. Exa~pl.es 147 to 156 






R 


1 H Ul'JK, 5 (ppm) 


N?IR 
solv . 


FA3 , 
MS 


Reac . 
tine 


Yield 
(*) 


14 7 




8.4(lH,s) ,7.7(2H,br) ,4.5 
<lH,m),4.3(2H,s),4.0-3.8 
( 3K, m) , 3 . 2 ( lH,m) , 2 . 8-2 . 6 
<2K,n) , 1. l(4H,s) f 0.9 

(6:! ( d) 


DMSO 

1 


i 
I 

1 

450 I 5 

i 
• 


73 

! 


i 

1 
1 


3 . 3 ( 1H , s) , 7 . 3 ( 2H,br) , 4 . 3 
( 1H, m) , 4 . 3 { 2H, 5 J , 4 . 0-3 . 8 
(3H,.t.} ,2.8-2.6(2H,m),2.2 
( 2H, , 2 . 1 ( 2H, , 1 . 6 ( lH,m) , 
1.5(iK,m) ,1. l(4K,m) 


DMSO 

-d. 

o 


; i 
: ! ! 

452 3 ; 6 4 .' 

; ; 

! \ 

1 • ! 


! 
i 

i 

! 143 

i 

i 

1 

i 

1 


-0 


8.4<lH,s) ,7.4(2K,br> ,4.7 
<1H,r\) ,4.5<2H, 3) ,4.2(lH,m) , 
3.9(lK,m) ,3.7(1:4,01} ,3.0 (1H, 
m) , 2 . 3-2 . 6 (2H,m) , 1. 7 { 4H, s) , 
l.S(2H,m) , l,S(2H,m) ,1.1 
( 4K,m) 


DMSO 


475 

j 


\ 
1 
i 

i 

i 

3 j 61 

\ 

\ 


150 j 


-o 


8.4(1H, s) ,7.4(2K f br) ,4.8 
(lH,m) ,4.6<2H,s) ,4.2(lH,m) , 
4.0(lH,m) , 3.3-3. S(4H,m) , 
3.0{lH,rn) ,2.8-2.6(2H,m) , 
2.3-1.9 <2H,m) , 1 . 2-0 . 9 ( 4H, m) 


| 

i 

DMSO 

" d 6 


473 


i 

i 

12 | 54 

1 

j 
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Table 21. (continued) 



No . 



15 1 



j FA3 , 
solv. ! MS 



Reac. | rield 



8.4(lH,s) ,7.5(2H,br) ,4.6 
(2H /S ) ,3.9(1.4,01) ,3.8(2H, 
I dd) ,3.0(lK,r?0 ,2.S-2.3(2H, 
j irO,1.0(lK,~0,0.5(2H,ui), 
,' 0 . 3 ( 2 H , m ) 



DM5 C 
-d. 




S.4(lH,s) ,7.S(2H,br),4.5 
(2H,s) ,3.9<lH,m) ,3.8(2H, 
dd) ,3.1 (lH,m) ,2. 9-2.7 (2H, 
it.) , 1 .9 ( lH,m) , 1 .2-1. 1 (4H,m) , 
0.9(€K,d) 



8.4(lH,s) ,7.4(2H,br>,4.6 
(2H,s),4.59(2H,m),4.2(lH, 
m) , 3 .9 ( lH,m) , 3. 7 ( iH,m) , 3 . 5 
{ lH,s) ,3.0(lH,m) ,2.8-2.6 
(211, m) ,l.l(4ii,c) 



DMSO; 46 4 

-d- I 

0 I 



6 1 75 



DMSO 

-d. 
o 



446 



50 



' 1 i 

j j j 3 . 4 ( 1h,g ) , 7 . 5 ( 2H , br ) , 4 . 4 

j N 1 (2H,3) ,4.1(lII,m) ,4.0<2H,t) , 

1 154 [ V" j 3.9(lH,m) , 3.8(lH,m) ,3.1(1H, 
| ' j c:) ,2.S-2.7(2H,m) ,2.S(lH,s) , 
J j 2.5(2H,t) , 1.2-0.9(4K,m) 


i : 

1 

DMSO: 463 5 ■ 70 

-d- , 

0 , 


155 

i 

i 
i 


OCH 3 


8. 4 ( 1H, s) , 7.4 (2H, br) , 4. 4 
(2H,s) ,4.3 (2H,t) ,4. 1 ( 1 H , m ) , 
3.9{lH,m) ,3.7(2H,t) ,3.6(1H, 
m) , 3 . 3 (2H, s) , 3 . 0 ( 3K, s) , 2 . 9 
(lH,m) ,2.3-2. 6(2H,m) , 
1.3-0.9 (4H,m) 


1 

i 1 - 1 

! 1 
! ! 1 

DMSO ! 452 ! 3 ! 60 ' 

-d. I 1 ! j 

oil 

! ! ! ! 
1 ! : ! 


155 


\^ Cl 


3.4{1H, s) ,7.4{2H,br) ,4.4 
(2K,a) ,4.3(2H,t) ,4.0(2H / m) , 
3.9(lH,m) ,3.3(2H,t) , 3.7(1H, 
m) ,3.2(lH,m) , 2 . 9-2 . 7 ( 2H,m) , 
l.l(4H,s) 


DMSO 

-d. 
0 


470 


5 


72 ; 

! 

i 
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Table 22. Examples 157 to 166 



o 0 




Ho . 


R 


1 h u:*?., 5(ppm) 


so Lv . 


FAB, 
MS 
|<M + 1) 


i 

Roac . 

tine 

(rr.in) 


j <*) 


1:7 




S. S ( 1H, 3) , 3. 1( lH,d) , 7.8( IK, 
m) , 7 . 6 ( lK,dd) , 7.3( lH,dd) , 
4,6{ ili,m) ,4.3(2H,s) ,4.G(1K, 
n) , 3.9( lK,m) ,3.0(lH,m) , 
2.3-2.6(2H,m),0-9(6H,d) 


DMSO 
~ d 6 


490 


t 

i 

15 j 6 4 

| 


153 




3 . 3 { iU, 3 ) , 3.1(1 H, d) , 7 . 8 { 1H, 
m) , 7 . 6 ( iH,dd) , 7.3 { lH,dd) , 

4 . 7 { la, m) , 4 . 4 { 2H, a ) , 4 . 0 ( IK, 
m) , 3 . 9 ( III, m) , 3 . 0 ( lK,ra) , 2 . 8- 
2.6(2U,ra) ,2.2(2H,m) ,2.1(2H, 
m) , 1 . 7 ( IK, m) , 1 . 5 ( lH,m) 


DMSO 
~ d 6 


j • ; 

502 j 20 ' 61 ! 

i f 
! . : 

j ; 

1 ! ! 
1 - 1 ! 


15? 


-0 


8.3 {1H, s) ,S.l(lK,d) ,7.8 (IK, 
m) ,7.6(lH,dd) , 7.3 (lH,dd) , 
4.7(lH,m) ,4.4(2H, s} ,4.0(1H, 
m) ,3.9(10,111) ,3.0 (lH,m) ,2. 3- 
2.6(2K,m) ,2.2(2H,ra) ,2.1(2H, 
m) , 1.7(lH,m) , 1.5{lH,m) 


DMSO 
" d 6 


515 

1 
i 


i ! 
i i 

1 | 

35 j 70 1 

! 1 

i ! 
; 1 






3.8<lH,s) ,8.1(lH,d) ,7.8{1H, 
m) ,7.6(lK,dd) , 7.3<lH,dd) , 
4.3 (lH,m) ,4.4(2H,s) ,4.0( 1H, 
m) , 3.9<lK,m) , 3 . 8-3 . 6 { 4K,- 
m) , 3 .0 { lH,m) ,2.9-2.6(2H, 
m) ,2,3-1.9 (2H,m) 


DMSO 
" d 6 


i 

! 
1 

513 


35 


55 
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Table 22. (continued) 



I 




I 

colv. 


! FA3, j Reac. j Yield 

MS j tirrs | (%) 
(M-l) j (rr.ir.) ' 


1 

f 
f 


! v 

i 


j 3.3(lK,s) ,5.1(lH,d} ,7.8 
1 ( 1H, dd), 7. 6 ( IK, dd), 7. 3 (IK, 
j d^} ,4.5(:h,3) ,4.2(lK f r?0 , 
j 3.9{;K,r),3.3(2K,dd),3.Q 
j ( 1 H , r . ) , 2.3-3.5(1:-:,-) , 1,1 
j (lli,ir.) ,C.${2X,k) ,0.3(2:1,^1) 


t 

j 

DV.SO ' 502 

! -d. | 

j i 


j i 

30 , 65 

i 

; i 


j 

1:2 


i \ 


S . 8 ( 1H, s) , 3. 1 ( iK,d) , 7.3 ( IK, 
dd) , 7 . 6 ( IK, dd) , 7 . 3 ( IK, dd) , 
4.5(2::,s),4.0(la,ra),3.9(lK, 
m) , 3.3(2K,dl,3.0<lK,m) , 
2 . 8-2. 6 ( 2H / rn) , 1 . 9 ( lH,ra) , 
0.9(6H,d) 


" d 6 


j 

j 
1 

534 


I 

| 20 

i 

1 
1 

j 


70 


16 3 

] 


— \ 


8.79 ( lH,s) ,S.01(lH,d) ,7.8 j 
(IK,*) , 7.6(lK,dd),7.3(lK, | 
dd) ,4.73{2K,s) ,4.Sl(2H,s) , DMSO 
4.21(1-1, n) ,3.75 ( II: # m) ,3.50 [ -d fi 
( UI, g ) , 3 . 3b ( 2H, □ } , 3 .03 ( 1H, 
m) , 2.90-2.70 (2i! / r7.) j 


43 6 


j 

60 


: 52 


! 

i 

i 154 




3.3(lK,s),3.1(lK,d),7.3{lK, 
m) ,7.S(lK,dc) ,7.3(lK,dd) , 
4.6(2H,s) ,4.1(1:-:,-) ,4.0(2K, ! 
t) ,3.9(lK,m) ,3.0(lH,m) , 
2.8-2.6(2K,m) ,2.7(lH,s) , 
2.5(2K,t) 


d:;so 

-d. 
o 


; 
I 

500 | 25 

1 

1 

| 


53 


1 

j 


N OCH 3 


8.3 ( IK, s) , 8. 1( lK,d) , 7.8{ 1H, 
m),7.6{lH,dd),7.3(lH,dd), 
4.6(2H,s) ,4.1(lK,m) ,3.9{1H, 
m) ,3.3 (2H,s) ,3.1(3K,s) ,3.0 j 
(lH,m) ,2.3-2.6(2K,m) j 


DMSO \ 


1 
i 

492 


J 

30 j 


47 


166 


— \^ cl 


3.8(lH,s) ,3.1(lH,d) ,7.3(1H, 
m) , 7.6(lK,dd} ,7.3(lH,m) ,4.6 
<2H,s) ,4.3 (2K,t) ,4.1 (IK, m) , 
3.9(lH,m) ,3.S(2H,t) ,3.1<1H, 
m) ,2.8-2.6(2H,m) 


DMSO 
~ d 6 


510 


IS 


1 

! 

51 
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'able 23. Examples 167 to 176 






No • 


R 


1 H NMR, <5(prm) 


NMR 
SO 1 V . 


FA3 , 
MS 
<M*1) 


Reac 
(hr) 


j 'if^eld 
j (%> 

i 

i 




167 

I 




8.8(lH,s) ,7.8(lH,d) ,4.6(1H, 
m) ,4.5(2H,q) ,4.4(2H,s),4.2 
( lH,m) , 3.9 ( lH,m) , 3.1( lH,m) , 
2.9-2.7(2H,m),1.4S<3H,t), 

0 . 9 ( SH , d } 


DMSO 

-d. 
o 


423 j 

1 


4.5 


1 

; 82 

■ i 

I 




1 ' 
i i 

t i 

j 


8 . 3 ( 111, o) , 7 . 8{ lH,d) , 4.7( IH, 
m) ,4.5(2H,q) ,4.4(2H,s) ,4.2 
( 1H, m) ,4.1(114,01) ,3.1 <lH,m) , 
2.9-2-7<2H,cn) ,2.2(2H,m),2.1 
<2H,n) ,1.7(lH,m) ,1.6(lK,rn) , 
1.45(3H,t) 


DMSO 
o 


435 


! 

I 

I 

i 
i 

i 

1 

i 


5 


73 j 

I 


j 

j 

j 






8.3(1H,3) ,7.8(lH,d) ,4.75 
(lH,m) ,4.6(2H,s) ,4.5<2H,q) , 
4.2(lH,m) , 3.9(lH,m) ,3.0-2.7 
<2H,m) , 1.8(4H,s) ,1.65(2H, 
s),1.5(2H,s),1.4(3H,t) J 


1 
1 

DMSO 

-d, 

o 


449 


i 


5 


77 

j 




170 


<3 


8.7(lH,s) ,7.8(lH,d) ,4.8(1H, j 
m) ,4.55(2.4,3) ,4.5 (2K,dd) , 
4. IS (lH,m) ,3.85 (lH,m) ,3.7 
(2H,m) , 3.1<lH,m) ,2.9-2.7 
(2H,m) ,2.1-1.9(2H,m) ,L.S 
(3H, t) 


DMSO 


451 


6 


i 
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Table 23. (continued) 







• ; *\ 


lr d :;mr, 6( ? ?.t.) 

I 


solv. 


! FAS, 
MS 


Reac. 


: Yield 

m : 


i 

! 

171 


\ 

]^ 


3.8(lK,s) , 7.3(lH,d) ,4.6 
(2H, s),4. 45(2K, -),4. 25(1H, 
m) ,3.9 (2H,dd) ,3.7(lH,r:) , 
3. 1(111, cr.) , 1.45(3H,t) ,0.5 
I <2K,:?.),0.23<2K,k:, 


DMSO 

— d - 
~" 5 


... 1 

! 

i ; 




172 


~>- 


3.8(lH,s) ,7.3(lH,d),4.6(2H, 
5) ,4.5(2H,q; ,4.2(lH,m) ,3.9 
<llI,r.},3.35(2H,dd) ,3.1(1H, 
m) ,2.9-2.7(ZK,m) , 1.9<lK,x) , 
0.9(6H,d) 


DMSO 

-d. 
o 


t ; 
i ' 

! 1 

437 ; 4 

i 


i 7 0 


173 


~\ 

y 


8.3<1H,3) ,7.S(lH,d) ,4.62 
(2H,s) ,4.5(2H,qj ,4.4(2H,3) , 
4.2(lH,m) , 3.9(lH,n) ,3.5(1H, 
s),3.1(lH,rr.),2.9-2.7(2H,m), 
1.4 5 (3h\t) 


DMSO 
- d 6 


i 

4 19 ; 3 

I 

! 


; 50 


I 

i 

l 


174 

i 
i 




8.3(lH,c) , 7.3(lM,d) ,4.5(211, 
dd) , 4. 2 ( 1M, m) , 4. 15 (2H, t) , 
3.9(lH,m) ,3.1(lK,:n),2.9- 
2.7<2H,m) ,2.3(lH,s),2.5{2:-:, 
t) ,1.5(3H,t) 


DMSO 


4 3 3; 4.5 


72 


: 1 

: 1 
! 1 
i 

, 175 




3.8(lH,s) ,7.S(lh\d} ,4.6(2K, 
s) ,4.5 (2H,dd) ,4.15 <lH,m) , 
3 .9 ( lH,m) , 3 . 3 (2H,s) , 3.1 (3H, 
s ) , 2 . 9 ( IK, n } , 2 . 3 ( IK, m) , 2 . 6 
(lH,m),1.5(3K,t) 


DMSO 

-d, 
o 


I 

i " i 

! ! 

425 ; 2 

i 
i 

i 


39 ; 


! 175 

i 

! 

I 

i 




S.8(lH,s) ,7.3(lK,d) ,4.6(2K, 
s) ,4.5(2H,dd) ,4.3(2H,t) ,4.2 
(lH,m) ,3.9 ( lH,ni) ,3.8(2H,t) , 
2.9-2.7(2H,ra) ,1.5(3H,t) 


f 

DMSO 
-d6 


443 , 2 

j 

i 


57 ; 

i 



Exanole 177 

Synthesis of 7- f 4-amino-3 ■rr.ethoy/imino-pvrrolidin-l-yl ) -1-cvclo- 
procvl-6 , 3-d if luoro-4-oxo-l . 4-dihvdroauinoline-3-carboxvlic acid 
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o o 




2.C3g (10 r.r.ola) of 1-cyclcprcpy 1-6 , 7 , S -tr i f lucr 3-4 -cxo - i , 4 - 
dihydroqu incline -3 -car boxy lie acid and 4.27g (11,5 r.rr.ole) of 4- 
a~ i p.or.G t hy 1 -pyrrol id in-3 -one O-me thy loxine ditr if iuoroaceta te 
ware added to 23ml of dry ace tonitrile . Then, 4 . 6g (30 nnole) 
of 1 , S-diazabicyclo [ 5 . 4 . 0 ] undcc-7-ene uas added thereto and the 
fixture wao ref luxed for 1.5 hours under heating and then cooled 
down to rcon temperature. 15ml of distilled water was added to 
the reaction solution. The precipitated solid product was 
separated and dried to obtain 2.24g (Yield: 55%) of the title 
cor. pound . 

1 ri ir.VR (D2ISO-d 6/ ppn) : 6 8.6 (1H, s) , 7.75(1H, d) , 4.35(2H, 

s) , 4.1-3.9(2H, El), 3.8(3H, s) , 3.7(1H, 
n) , 3.35(1H, m) , 2.9-2.6(2H, n) , 1.25 
(2H, d), Q.95(2H, s) 

FAB MS (FOS) : [M+H] = 407 

Exar.ole 173 

Svnthes is of 1 -( & -an inone t h vl -3 -methoxvim inopvrro 1 id in-l-yl) -3- 
chlcro-l-cvcIcoroovI-6-f luoro-4-oxo-l , 4-dihvdrocruinoline-3-carbo- 
xvlic aicd 
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# • 



0 o 




NH 2 



141" (3.5 r-ola) cf 1-cyclcprcpy 1-8 -chloro-6 , 7-dif Iucro-4- 
cxo-l, 4-dihydroquinoline~3-carboxyiic acid and 2 0 5rr>g (0.55 r-T.ole) 
c; 4 -aminc.tethy lpyrrolidin-3-ona O-methyloxime ditr if luoroacetate 
w era reacted for one hour according to the same manner as Example 
177. Then, the reaction solution was concentrated and the 
residue was purified with preparative KPLC to obtain 8C:r t g (Yield: 
42%) of the title compound. 

1 i: r:;:^ (D::50-d G , pen) ; 6 8.7 (1H, s) , 7.S5(1H, d) , 4.4 (lli r 

m) , 3.75(3H, s) , 3.7(3H, m) , 3.4(2H, m) , 
3.0-2.7(2H, in), 1.25(2H, d) , 1.0(2H, s) 

FAB KS(POS) : [M+H] = 423 

Exarcle 17 9 

Synthesis of 7 - f 4 -an inornethvl-3 -nethoxviininocvrrol id in-l-vl ) -1- 
eve 1 cor gov 1 -6 -f luor o-4*oxo-l , A-dihvdrocrainoline-3-carboxvl ic acid 




NH 2 
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132r.g (0,5 mmole) of l-cyclopropyl-6 , 7-dif luoro-4-cxo-i, 4- 
dihydroquinoline-3-carboxylic acid and 205mg (0.55 n^ole) of 4- 
a- ir.or.sthylpyrrolidin-3 -one o-methyloxine ditrif luoroacetate were 
reacted for 3 hours according to the sane manner as Example 177. 
Then, the reaction solution was concentrated and the residue was 
purified with preparative HPLC to obtain 73ng (Yield: 37%) of the 
title compound. 

1 H NMR (DMS0-d 6 , ppm) : <S 8.6(1H, s) , 7.85 (1H, d) , 7,2 (IE, 

d), 4.4(2H, d), 3.9(1H, m) , 3.85(3H, s) , 
3.8-3.65(2H, m) , 3.0 (1H, m) , 2.9-2.7(2H, 
m} , 1.3(2H, m) , 1.1(2H, m) 

FAB MS(POS) : [M+H] * 389 

Example 180 

Synthesis of 7 - ( 4~artinoraethyl-3-TnethoxviminoPYrrolidin-l-vll -1- 
cvc looroov 1-6-f Iuoro-4-oxo-l , 4-dihvdro r 1 , 8 1 naphthvr idine-3-carbo- 
xv ic acid 




141mg (0.5 imole) of l-cyclopropyl-7-chloro-6-f luoro-4-oxo- 
1, 4-dihydro[l,8]naphthyridine-3-carboxylic acid and 205ing (0.5 
cnoie) of 4-aminaniethylpyrrolidin-3-one O-methyloxime ditrifluor- 
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oacetate were reacted for 0.5 hour according to the sane manner 
as Example 177 to obtain 167nig (Yield: 85%) of the title cos- 
pound . 

X H NMR (DMS0-d 6 , ppm) : 6 8.6(1H, s) , 8.05(1H, d) , 4.55 (2H, 

s), 4.3(1H, m) , 3.35(3H, s, 1H , m) , 3.7 
(1H, in), 3.1-3.0(2H, m) , 1.2-1.0(4H, m) 

FA3 MS(POS) : [M+H] = 390 

Example 131 

Svnthes is of 7 - M -an in ore thv 1-3 -methoyv in inopvrro lidin-l-vl) -1 - 



(2 , a-difluoroohenvl) -6 -f luoro- 4 -oxo- 1 . 4 -d i hydro f 1,81 naphthvr- 
id ine-3 -carboxvl ic ac id 

o o 

CH 3 0N 




177mg (0.5 mmole) of 1- (2 , 4-dif luorophenyl) -7-chlcro-S- 
f luoro -4 -oxo-1 , 4-dihydro [ 1, 8 ] naphthyridine-3 -car boxy lie acid and 
2 0 5 mg (0.55 nnole) of 4 -aminomethyipyrrclidin-3 -one O-nethyloxima 
ditrif luoroacetate were reacted for 0.5 hour according to the 
sane manner as Example 177 to obtain 59ing (Yield: 25%) of the 
title compound. 

X H NMR (DMSO-d 6 , ppm) : S S.35(1H, s) , 8.05(1H, d) , 7.75(1H, 
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dd) , 7.6(1H, dd), 7.35(1H, dd) , 4.3(2H, 
n) , 3.8(3H, s, 1H, a) , 3.6(1H, m) , 3.0 
(IK, a) , 2.7(2H, a) 

FAB M5(?OS) : [M-rK] = 462 

Ex.irole 1S2 

S ' Tn t^3?'!s of l-cvclGorcovl-5-arino-6 / 8-d if luoro-7- f4-arirtcrethvi- 
3 -~ ^th'/l^'-'vi" I pcrvr^o 1 i d i r. — 1 — v 1 ) - ^ — o x o - 1 , 4 — d i h vd rocru i no 1 i p. e — 3 - 

c r bo v v lie ac id 



NH 2 O O 




NrU 



143^g (0.5 oole) of 1-cyclopropy l-S-aaino-6 , 7 , 3-trif luoro-4 
-oxo-1, 4-dihydroquinoline-3-carboxylic acid and 205ng (0*55 
irjr.oie) of 4-ar^incnethylpyrrolidin-3-ona o-aethyloxiae ditrifluor- 
c acetate were refluxed for 4 hours under heating according to the 
sarr.e manner as Example 177. Then, the reaction solution was 
concentrated and the residue was purified with preparative HPLC 
to obtain 34ng (Yield: 40%) of the title compound. 

X H NI-IR (DMS0-d 6/ ppm) : 6 8.49 (1H, s) , 7.23 (2H, bs) , 4.3 (2H, 

s), 3.9(2H, m), 3.8(3H, s) , 3.7(1H, m) , 
2.6-2.8(3H # m) , 1.05(4H, m) 

FAB MS(POS) ; [M+H] 4 * = 422 
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E>:aroles 183 to 202 

The cc-pour.ds prepared in Preparations 4 0 and 55 to 57 vera 
treated according to the sarr.a procedure as Example 177 to 13 2 to 
prepare the respective compounds 133 to 202 of which N:^ and Y5 
data are listed in the following Table 24. 
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Table 24. Exa-ples 183 to 202 



R,ON 



o o 





I 

Ri 



NO. 


i « 

1 


R l R 2 


X H NMR ( DMSO-dg } 


r A3 MS 
(?OS) 
[M-HJ 


| 

(hr) j 


133 


C7 




H 


8.8{ IH, s)', 7.9 ( lH,d) ,4.35 (1H, 
m) , 3.8{2H,m) , 3.7(2H-,m) ,3.4 
(lH,ra) , 3. 0 (2H, m) , 1.2-1.0 
(4H,m) 


393 


2 . 5 


,1 j 

1 

\ 
\ 


134 


cr 




Et 


8.8( 1H, s) ,7.9 ( lH,d) ,4. 4 ( 1H, 
m) ,4.2(2H,q) , 4 . 1-3 . 9 { 2H , m ) , 

3.4{2H,m) ,2. 8 <2H,m) ,1.4 (3H, 
t ) , 1.25-1.0 (4H,m) 


421 


2 3 3 ] 

I 

■ 


: 135 ; cr 

! i 

i ! 




Ph 


8.3(lH,s) ,7.9<lH,d) ,7.3-7.1 
( SK, m ) , 4 . 3 ( IK, m) , 3 . 9-3 . 7 ( 3K, 
m),3.4(2H,m),2.8{2H,m),1.2 
(2H,d) ,1.05(2H,s) 


4£9 


4 29 ! 

i 

- : i 


135 

j 

| 

i 


«■ 


~< 


t3u 


8.8 (1H, s) ,7.9 <lH,d) , 4,3 5 <1H, 
d) ,4.1-3.9 (3H,ra) ,3.4(2H,m) , 
2.9-2.7 (2H,m) , 1.35(9H, a) , 
1.2-0.95(4H,rn) 


449 


2 ! 35 | 

: ; 

1 

j 


l 

127 


CC1 


-<j 


H 


8 . 9 ( IK, s ) , 7 . 9 ( IH, d ) , 4 . 4 { IH, 
m) ,3.8{2H,m) ,3.7(2H r n) ,3.4 
(lH,m) ,2.9(2H„m) , 1.25 (2H,m) , 
l.l(2K,s) 


4C9 


l.S i 39 j 

! 


133 


ccl 


-<J 


Et 


3.9(lK,s) ,7.9 (lH,d) ,4.35 
(lH,m) ,4.2<2H,q) , 3.95-3 -75 
(3K,m) , 3.7(2H,m) , 3.4(2H,m) , 
2.85-2. 7 (2H,m) ,1.4(3H,t) , 
1.3-1.15(4H,m) 


437 


l.S 


37 
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Table 24. (continued) 



j ! Q j R, 1 R, 
\ -°- ■ f 

i ; ! 1 


f 1 H NMR ( DMSO-dg ) 


FA3 MS 
(PCS) 
[ M + K j 


Reac . 

Tirr.e 

(hr) 


Yield 

m 


139 


: CC1 ' i Ph 

I 


8.9<1H, s) ,7.9(lH,d) ,7.3-7.1 
(5K,n) ,4.35(^^1 ,4.1-3.9 
(3K,tr.) , 3 .65(2H,m) ,3.35 (2H, 

j rr.) , 2. 3-2.7 (2H,m) , 1.15 (2H,d) , 

| 0.9S(2H,s) 


4S5 


4.5 j 25 

t 

! 

i ! 

j ; 


i 

! 190 

j 

i 

! 


i 

CC1 1 ! t3u 

1 -< : 

1 I 


8.9(lH,s),7,85(lH,d} ; 4.3(lH, 
m),3.9S-3.8<3H,m),3.7{2H,m), 
3.4(2H,m) ,2.8 (2H,m) , 1.3( 9H, 
s) , 1. 2-1.0 ( 4H / m) 


465 


3 


51 


1 

191 j 

! 


CH 


1 H 

1 

- <j ; 


8.6(lH,s) , 7.85(lH,d) ,7.2{1H, 
d) , 4 . 4 ( 1 £i , m ) ,3.9{2H,n) ,3.8- 
3.65{3H,m) ,2. 9-2.7 <2H,ra} , 1.3 
(2H,d) ,l.l(2H,s) 


375 


2.2 


42 


192 j CM 
1 I 

t , 

! ! 


j 1 Et 

| 


8. 6 { 1H, 3) , 7.8 { !H,d) ,7.2(1H, 
d) , 4.4 ( lH,m) ,4.25(2H,q) ,3.9- 
3. 7(3 H, m) ,3. 5(211, raj ,2.9-2.7 
<2H,m),1.3(3K,t) ,1.2 5-0.9 5 
<4H,m) 


1 ■ 
403 1.5 j 40 i 

1 ! f 

1 1 

! ! 

i j 


19 3 j CH 

! 


i 

i 


Ph 

i 

1 


8. 6{ 1H, s) ,7.3(iH,d) ,7.5-7.2 
<SH,m, lH,d) ,4.35(lH,m) ,4.0- 
3. 8 ( 3H,m) ,3.5 (2H,m) ,2.85-2.7 
<2H,m) , 1.3 <2H,d) , 1.15 <2H,s) 


451 

t 


4.5 


31 | 


194 


CH 


-< 


t3u 


8. 6(1H, 3) , 7.75(lH,d) ,7.2(1H, 
d} ,4.35 (lH,m) ,4.0-3. 8 (3H,m) , 
3.5(2H,m) ,2.9-2.7<2H,o},1.4 
(9H,s) , 1.2-1. 05(4H, in) 


431 

i 


3 


43 


195 


U 


-< 


H 


8.6(1H, s) ,8.1(lH,d) ,4.5(2H, 
s) ,4.3 (lH,m) , 3.8{lH,m), 3. 65 
(lH,m) ,3.35 (lH,m) ,3.0-2.9 
(2H,m) ,1.2-1.0(4H,m) * 


376 


1 


61 


195 j 


N 


-<3 


Et 


S.6(1H, s) ,8.05(lH,d>,4.55 
(2H,s) ,4.3 (lH,m), 4.25 <2H, 
q) ,3.8{lH,m) ,3.7 (lH,m) ,3.4 
(lH,m) ,3. 0-2.85 (2H,m) ,1.35 
<3H,t) ,1.2-0. 95(4H,m) 


404 


1 


57 
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Table 24. (continued) 



! 

1 . 

! 

i " w " 


J Q | R l | R 2 


1 H NMR(DMSO-d c } 


FA3 MS 
(PCS) 
[M*K] 


Reac. j Yield 


i 1 ^ 7 
j 

1 
1 

I 


N 

i 
1 
1 

1 

! 




?h 

1 

t 
1 
1 


8.6(lH,s),8.1(lH,d),7.7-7.3 J 432 
(5H,m) ,4.6 (2H,s) ,4.35 (IH,rn) , | 
3.9(lK,rO ,3.75 (lH,ni) ,3.4 <1H, | 
rr.) , 3. C 5-2.8 (3H,.t.), 1.25 (2H, | 
d) , 1.05 (2H,s) j 


1 


40 


193 


N 




( 


8.6(lH,s) ,S.0S(lH,d),4.55 
<2H,3) ,4.35 <lH,m) ,3.95 <1H, 
m),3.7(lH,m),3.35(lH,m),3.0- 
2.35(2H,ra),1.35(9H,s),l.lS 
f 2H, d ) , 1 .0 C 2H a\ 


422 


1.5 


i 

1 54 


j 

! 


19 9 


N 


F 




8.85(iH,s) ,8.1(lH,d),7.7S 
(lH,m) ,7.6{lH,dd) ,7.3S(1H, 
dd) ,4.3(lH,m) ,3.8(3H,m) ,3.6 
( lH,m) ,3.0(lH,m) , 2.7{2H,m) 


443 


1 


33 


i 

J 


ZOO 


:r 

f 


I 




8.85{lII,a),8.05(lH,d),7.75 
( lil,m) , 7. 6 ( lH,dd) , 7.3 5 ( 1H, 
dd) ,4.3(lH,m) ,4.25(2H,q) , 
3.75<3H,m) ,3.6<2H,m) ,2.95 
(2H,rr.) ,2.7-2.6(2H,m) ,1.4 
(3H,t) 


4 7 5 

■ 


1 37 

i 

I 

1 


201 

f 


N 




Ph 


8.85(lH,s) ,S.l(lH,d) ,7.75 
(lH,m) , 7.6(lH,dd) ,7.55-7.3 5 
(5H,m,lH,dd) ,4.35 (lH,o) ,3.75 
(3K,m) ,3.65 <2H,m) ,3.0 (2H,m) , 
2.85 (2H,m) 


524 

1 
! 


1.5* | 29 

1 

! 

1 

! 




N 




t3u 


8.85(lH,s) ,8.05 <lH,d) ,7.75 
(lK,m) ,7.S5(lH,dd) ,7.3{1H, 
dd) ,4.3 (lH,m) ,3.8 (3H,m) ,3.53 
(2H,m) ,2.9 (2H,rn) ,2.7-2.65 
(2K,m) , 1.3 (9H, s) 




0.5 


i 41 
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Example 203: Separation of E. Z isomer of thp 




in Example 180 



O O 





OH 



"OH 



N 

OCH 3 



CH3O-N 



Z-isomer (anti) 



E-isomer (syn) 



3 . 9g (lOmmol) of the 7 - (4 -ammomethyi - 3 -methyloxyiminopyrro- 
lidin-l-yl) - 1 - cyclopropyl - 6 - f luoro - 4 -oxo - 1 , 4 -dihydro - 1 , 8 -naph- 
thyridme-3-carboxylic acid prepared in Example 180 was complete- 
ly dissolved in 100ml of a solvent mixture of dichloromethane and 
methanol (9/1, v/v) under reflux. 1 . Og (10.5 mmol) of methane- 
sulfonic acid was added thereto in one portion while stirring. 
The resulting solution was heated overnight. After the heated 
solution was cooled to -10°C, it was filtered. The filtrate was 
twice washed with 10ml of methanol, then washed with 20ml of 
die thylether , and finally dried under nitrogen flow to obtain 
3 . 6g (Yield 75%) of a beige cake containing oxime Z/E mixture 
(80:20 on HPLC) . 

E- isomer : t R = 5 . 64min 
Z-isomer : t R = 8.37min 

250mg of the powder thus obtained was dissolved in 3ml of 
water and the resulting solution was separated on Preparative 
HPLC. The desired fraction was collected and readily adjusted to 
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about pH 5.5 by adding IN MaOH . After the acetonitrile was 



'aporated, the resulting suspension was filtered and washed with 



water (2ml x 3) . The wet cake thus obtained was extracted with 
chloroform (20ni x 2) . The remaining solvent was evaporated and 
the residue was dried in vacuo to obtain 30mg of white solid. 
The E- and Z- isomers were collected using the same procedure. 



h- isomer 



X H NMR(CDC1 3/ 5, ppm) : 8.69(lH,s), 8 . 05 ( 1H, d, J=12 . 5Hz ) , 
4 . 6 0 (2H, dd, J=19Hz) , 4 . 12 ( 2H , dd, J=8Hz) , 4 . 00 (3H, s) , 
3.71(lH,m) , 3.55{lH,m) , 3.10 (2H,d) , 1.36(2H,m) , 1.14(2H / m) 

Z- isomer (CDCl^ , 5, ppm) : 8.70(lH,s), 8.05(lH,d) ; 4 . 61 (2K, s) , 

4.28(lH,dd) , 3.99(3H,s) , 3.90 (lH,m) , 3.69(lH,m) , 3.10(iK,m) , 
3 . 0 0 (2H,d) , 1 .30 (2H, , ) , 10 . 5 (2H,m) 

Example 204: Synthesis of 7 - ( 4 -aminomet hvl - 3 -me thvloxviminoovr- 
rolidin-l-vl) -l-cyclopropvl-6-f luoro-4 -oxo- 1 , 4-dihvdro-l , 8-naoh- 
thvridine-3 -carboxvlic acid methanesulf onate 

3 . 89g (lOmmol) of 7- (4 -aminomet hyl - 3 -met hyloxyminopyr rol idin- 1 - 
yl) -l-cyclopropyl-6-f luoro-4 -oxo- 1 , 4-dihydro-l, 8 -naphthyridine-3 - 
carboxylic acid prepared as in Example 180 was suspended in 110ml 
of a solvent mixture of dichloromethane and ethanol (8/2, v/v) . 
0 . 94g (9.8mmol) of methanesulf onic acid was added dropwise there- 
to and the resulting solution was thoroughly stirred for 1 hour 
at 0°C. The solid thus produced was filtered, washed with etha- 
nol, and then dried to obtain 4.55g of the title compound. 
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m . p . 



195°C (dec.) 



lr d ^R(DMSO-d 6 ) 5 (ppm) 



8 . 57 (1H, s) , 3 . 02 (1H, d) 



Example 205: Synthesis of 7- (4 -aminomethvl -3 -methvloxviminoovrro- 
lidin-l-vl) - 1 - cvclopropyl - 6 - f luoro - 4 - oxo - 1 , 4 -dihvdro- 1 , 3 -naoh- 
chvridme-3 -carboxylic acid methanesulf onate • 3 hydrate 

A sonicator filled with water was adjusted to 40°C and was 
sealed with a lid. Then, a nitrogen introducing tube and a 
nitrogen excreting tube were connected to the vessel. When the 
pressure of the dried nitrogen introduced through the nitrogen 
introducing tube was adjusted to 20psi, the relative humidity of 
the humidified nitrogen excreted through the excreting tube was 
more than 93 % . lg of the anhydride having moisture content of 
about 2.5% prepared in Example 204 was introduced into a fritted 
filter and the humidified nitrogen prepared according to the 
above mentioned process was passed through. Samples were taken 
after 0, 5, 10, 20, 30, and 60 minutes, respectively, and the 
moisture content with the lapse of time was measured. From the 
results shown in Figure 8, it can be seen that moisture content 
of about 10% is constantly maintained when the humidifying proce- 
dure is carried out over 30 minutes. The X-ray diffraction 
pattern of the humidified sample was identical to that the 3 
hydrate obtained after recrystallization. 

Example 206: Synthesis of 7 - ( 4 - aminomethvl - 3 -methyloxviminopyr- 



122 



roiidin-l-yl) - 1 - cvclopro ovl - 6 - f 1 uoro - 4 -oxo - l . hydro -1 . g - 

naphthvridine-3-carboxvl ic acid methanesul f onatP • l , 5 hvdratg 

The title compound can be prepared by two different process- 
es . 

In the first process, 1 . Og of the anhydride prepared m 
Example 204 was dissolved m 17ml of a mixture of water a~d 
acetone (10/7, v/v) . The solvent was slowly evaporated m dark- 
ness leaving 0 . 3g of the title compound as a solid. 

In the second process, 5 . Og of the anhydride prepared in 
Example 2 04 was added to 10ml of water and the mixture was heated 
to about 45 °C in order to dissolve the anhydride. After 20ml of 
ethanol was added thereto, the resulting solution was stirred and 
then allowed to stand to form a solid. The solid thus produced 
was filtered and dried under nitrogen flow to obtain 2 . Sg of the 
title compound . 

Biological Example 1 

In vitro antibacterial activity test 

The antibacterial activity of the compounds according to the 
present invention was determined by measuring their minimum 
inhibitory concentrations (MIC, /zg/ml) against standard strains, 
clinically isolated strains and strains resistant to some anti- 
bacterial agents. In this test, the known antibacterial com- 
pounds, ofloxacin and ciprofloxacin, were used as the comparative 
agents. The minimum inhibitory concentration could be determined 
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by diluting the test compounds according to a two-times dilution 
method, dispersing the diluted test compounds in Mueller-Hmcon 
agar medium and then inoculating 5^1 of the standard strain 
having 10 CPU per ml to the medium, which is then mcubaced for 
18 hours at 37°C. The measured results are described in the 
following Table 25. 
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la 25. Miniaun Inhibitory Concentration of the test co-c-s 



O 

1.* 

IB 
CO 
O 
m 
W 

M ; 

U 

D 




S:aphylcc3ccu3 aureus giorgio 
Sciphvlcccccus a u r 2 u s 7 7 
St achylGcoccus aureus 241 
StaphylccoccuG epiderrr.idis 337; 
S^chyicccccu: ep idermid is 173 
Streptococcus faecaiis 29212 
Bacillus subtilis 6633 
Micrococcus luteus 9341 



Escherichia coli 1C536 
Escherichia coli 3190Y 
Escherichia coli 851£ 
Escherichia coli TEM3 3455E 
Escherichia coli TEM5 3739E 
Escherichia coli TEM9 2639E 



<G.C03 
<0 . 003 
£0 . CC3 
2 

<0.0C3 
2 

0.031 
<0. 003 
0.063 



<0.003 

<o.ooa 

0.016 
0.25 
0.063 
0.063 



<0.0C3 

i 

j <0 . 0C8 
j <0.003 
1 

<0.C03 

0.5 

0.031 
<0.003 

0.13 



<o. oca 
<o . ccs 
<o . o:s 

4 

<0 . CC 3 
2 

0. 13 
<0.003 
0.13 



CZ .CCS 
<C . CC3 
<C . 03 3 
2 

<Q .003 
2 

0.015 
<0.0C3 
0.053 



<C 

: < c 
<c 
! l 
' <o 
o 

0. 
<0 . 
0. 



.023 
. CC3 

. s 

.053 
.003 
,25 



<0.003 
0.016 
0.063 
0.5 
0.25 
0.25 



0.016 
<O.0G3 
0. 13 
1 

0.5 

C. 13 



CO, 003 
<0 . 003 
<0. 003 
0.5 
0.25 
O.C63 



0. 
0 . 
0 . 
0. 
0 . 

c. 



016 

015 

053 

25 

13 



Pscudcrr.cnas aeruginosa 1912E 
Psoudc.T.cnas aeruginosa 10145 



2 

0.5 



0 . 5 
2 



1 



Ac match aster calcoacet icus 15473 


<0. 


003 


0 


.016 


: 0. 


031 


] <c 


CC3 


- 0 


031 


Citrobacter di versus 2046E 


0. 


063 


0 


. 13 


0. 


25 


0 . 


015 


! o 


13 


Enterobacter cloacae 1194S 


0. 


031 


0 


.13 


0. 


25 


0. 


031 ' 


0. 


13 


Entercbacter cloacae P99 


<0. 


003 


0 


.063 


0. 


053 


<0. 


003 


0. 


016 


Klebsiella aerogenes 1976S 


0. 


25 


1 




0. 


5 


0. 


5 


0. 


5 


Klebsiella aerogenes 1032H 


0. 


063 


0 


• 13 


0. 


031 


0. 


016 


0. 


25 


Salmonella typimuriurn 1402 3 


0. 


13 


0 


.25 


0. 


053 


0. 


031 


0. 


13 
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Table 25. (continued) 



Q 

IB 
IB 
O 
111 
W 

u 
o 

s:Q 



' — — — E x arr, pies 


i 






,.. 


; 
1 




97 


102 


103 


104 


| 177 


Test: Strains ■ — 












S:ichyLcccrcu3 aureus 6 5 3Sp 


<0.003 


0.016 


<0. 003 


! <0.C03 


; <0.CC3 


S z ,l p n y Lccczcus du^Gus g i or^io 


<0 . 003 


<0 . 003 


<0. CC3 


j <0.003 


<0.CC3 


>-> -■—ww. — ^ d. ^ ^ S U .3 // 


0.015 


0.016 


<0 . 003 


<0 . COS 


' 0.016 




2 


4 


4 


8 


; °* 5 


Q . , "! ^ ■ — ■ ,-— * -» , , ^— — . . s-i ~. . , _J , o O ~7 

^---"-w s ep-G2 rrr. icia od/^ 


<0 . 003 


<0 . 003 


<0 . COS 


i 

0.016 


j <0 . 003 


i^jvM/.jc^Cw-s epics r rn ici3 1 / o 


1 


1 


4 


4 


1 ! 


Str:ptcccc:u3 faecaiis 29212 


0.063 


0.063 


0.031 


0.031 


0.031 , 


Cacillus subcilis 6633 


<0.003 


<0.003 


<0.0C3 


<0.003 


<0.0C3 j 


>>>,-———> — ^ ^» ^ , . — 1 u*> -me Q 1 
i.— i ^j-ww-w»-_».3 1 _i ij J j i i 


0.063 


0.063 


0 . 13 


0 .13 


0.063 j 


Escherichia coll 10536 


30.003 


<0.003 


<0. 003 


<0.C03 


<0 . 003 




iCail COLL Ji,3ul 


<0 . 003 


<0 . 003 


<0 . 003 


<0. 003 


<0.003 




L-coricr.ia ecu SdIz, 


0.031 


0.063 


<0 . 003 


<0 . 003 


0.031 






0. 13 


0. 5 


0.13 


0.25 


0 .25 




Escherichia coli XEM5 37 39E 


0 .063 


0.25 


0.063 


" 0.13 


0. 13 




wScr.cricnia coli. i_M9 2 b 3 9 


0.031 


0.063 


0.031 


0.031 


0.C53 

! 




I'-'.jJc.r.cnaa uoru^ mo^a 19 12- 


1 


2 


0.5 | 


1 


0.5 j 


?ceud:.T.cnas aeruginosa 10145 


1 


2 


0.5 j 


1 


0.3 i 


.~.::r.:::cdc:-ar calccaceticus 15473 


0.016 


0.063 


f 

0.C31 


<0 . ocs 


G. 13 


! 


C::rcca::er diversus 20 4 SE 


0.063 


0. 13 


0. 13 


<0.0G3 


0.031 ] 


Cr.cerccactsr cloacae 1194E 


0.063 


0.25 


0.016 


<0.003 


0.063 ! 


Entercbactar cloacae P99 


<0.003 


0.031 


<0.003 


0.016 ' 


0.016 




Klebsiella aeroganes 1976S 


0.25 


0.5 


0.053 


0. 13 


0. 13 




Klebsiella aeroganes 1082E 


0.13 


0.25 


0.031 


0.031 


0.053 




Salmonella typinvur iun 14023 


0.13 


0.25 


0.031 


0.031 


0.063 
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Table 25. (continued) 





Examples 














i 
1 




i 




I 






173 


179 


130 




TLX 


c 


F LX 




Test: Stri. 
















i ° 








i 

! 




cus aureus 6 5 3 Sp 


0 


.031 


<0 


.003 


<0 


. 003 


i 0 


.25 


! o 


i 

• 13 ; 


Stapny Loco: 


cus aureus giorgio 


Q 


.016 


0 


.015 


<o 


. CCS 


, 0 


.25 


; 0 


.25 ! 


S: = c'v/:cccc 


cus aureus 7 7 


0 


.031 


0 


.031 


<0 


. COS 


! o 


.25 


i 0 


.25 ! 


S-c'-.ylcccc 


cus aureus 24 1 


1 




2 




2 




! * 




; 6 




S:-;--; -occc 


cus ep idarrr. id i s 32 7E 


0 


.031 


0 


.016 


<0 


. oca 


0 


.25 


i 0 


. 13 ! 


S t achy lcccccu3 epider^idis 173 


1 




2 




2 




32 
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S t rep- occcc 


us faecalis 29212 


0 


.063 


0 


.031 


0 


.063 


2 




0 


. 5 




3icUlu3 SLibtilia 6533 


0 


.015 




.003 


<0 


.003 


0 


.063 


0 


.031 




;Lcr::cccus 


luteus 9341 


o 


. 25 


o 


. 13 


o 




2 




2 






Escherichia 


coli 1C535 


o 


.031 


<0 


.003 


<n 


nn q 


0 


.031 


<0 


.008 




Escherichia 


coii 3190Y 


o 


.016 


<Q 


. 003 


<o 


nn r 

. \J \J o 


0 


.015 


<0 


.003 




Escherichia 


coli. 851E 


o 


.06 3 


<0 


. 003 


<Q 


. 008 


0 


063 


0 


016 




Escherichia 


coli TEM3 3 4 55E 


1 




o 


13 


o 


. 2 5 


0 


5 


0 


25 




Escherichia 


coii TEM5 3739E 


0 


. S 


0, 


063 


0 


13 


0 


5 


0 


13 




Eschar ichia 


coll TEM9 2639E 


0 


25 


0. 


031 


0. 


031 


0. 


063 


0. 


031 




? j c u ci z . ** 3 r. a s 


aeruginosa 19 1 3 E 


0 


5 


0. 


25 


0. 


25 


0 . 


i 


0 . 


3 1 | 




? s cudcv.'.o na s 


aeruginosa 10145 


1 




0. 


25 


0. 


25 


2 


5 | 


0. 


25 




Ac .r.2:3'cic: 


er ca icoacet icus 15473 


0. 


13 


0. 


016 


0. 


053 


0. 


25 


0 . 


25 




C -crcbacrer 


diversus 2C46E 


0. 


13 


0. 


031 


0. 


016 i 


0. 


063 


0 . 


oi5 : 




i-tarcbact er cloacae 1194E 


0. 


13 


0. 


031 


0. 


031 


0. 


053 


0. 


031 




Enterebacter cicacae P99 


0. 


063 


0. 


003 


<Q. 


003 


<Q. 


003 ~ 


<0. 


003 




Klebs iella 


aerogenes 1976E 


0. 


5 


0. 


13 


0. 


13 


0. 


25 


0. 


13 




Klebsiella 


aeroger.es 1032E 


0. 


25 


0. 


031 


0. 


016 


0. 


063 


<0. 


003 




Salrr.cr.eiia typirvuriun 14023 


0. 


063 


0. 


063 


0. 


031 


0. 


13 


0 . 


031 





No:e) OELX = Ofloxacin 

C?LX = Ciprofloxacin 
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Biological Example 2 
Pharmacokinetic test 



The pharmacokinteic property parameters of the compounds of 
the present invention were determined using SD rats (male) weigh- 
ing about 2 3 0 ± 1 0 g . Specifically, the test compounds of the 
present invention were administered in an amount of 20mg/kg of 
body weight to test rats via femoral veins. Then, bloods were 
collected at certain intervals after administration of the test 
corpounds from femoral veins and analyzed by means of Agar Well 
Method to measure the blood concentration of the test compounds 
from which pharmacokinetic parameters, half life (Tj^) and AUC 
(area under the curve) were calculated. The obtained results 
are described in the following Table 26. 



Table 26. Pharmacokinetic parameters 





Route 


T l/2 

(hr) 


Snax 
(/xg/ml) 


T 

(hr) 


F 

(%) 


CFLX 


IV 


1.76±0. 035 






71 


PO 


1.7 ±0.103 


1.34±0.363 


1. 13±0 . 605 


EX. 3 9 


IV 


2.29±1. 13 






>100 


PO 


6. 69±2 . 73 


4*89±2.23 


2.18±0.77 


EX. 17 7 


IV 


1.9210-33 






47.23 ; 


PO 


3 . 93±1. 31 


0.37±0. 11 


0.51±0.33 



Note: CFLX = Ciprofloxacin 
IV = Intravenous 
PO = Per oral 
T L ^2 - Biological half life 
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Maximum blood concentration 

Time showing maximum blood concnetrat ion a::er 
administration of the test compound 
Bioavailability 

Biological Example 3 
Acute oral toxicity test 

To determine the acute oral toxicity of the compounds pre- 
pared in Examples 1 and 34, the test solution containing the 
compounds in various concentrations were orally administered to 
ICR male mouse in an amount af 10ml per kg of body weight. For 
7 days after administration, the lethality and the conditions of 
test mouse were observed, from which LD 5Q value (mg/kg) was 
calculated. The obtained results are described in the following 
Table 27. 



Table 27. Toxicity 



Tes t Compound 
(Example No . ) 


LD 50 value 
(mg/kg) 


1 


> 3 , 000 


34 


> 3 , 000 



Test Example 1: Moisture adsorption test of the anhydride ore- 
oared in Example 2 04 

Under various relative humidities at 25°C, the moisture 
adsorption velocity and the equilibrium moisture content of the 



C 

max 

T 
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anhydride prepared in Example 2 03 were determined by means of an 
automatic moisture adsorption analyzer (MB 300 G Gravimetric 
Sorption Analyzer) . This instrument produces a specific relative 
humidity at a specific temperature and continuously records che 
weight change of a sample due to adsorption or desorption of 
moisture as measured by a micro balance inside the instrument . 
16mg of the anhydride sample was loaded on the micro balance and 
the moisture contained in the sample was removed under a dry 
nitrogen stream at 50°C. A weight change of less than 5^g per 5 
minutes was the criterion for complete dryness. Thereafter, the 
inner temperature was adjusted to 25 °C, and the sample was tested 
varying the relative humidity from 0 to 95% at 5% intervals. The 
sample was considered to have reached equilibrium at each rela- 
tive humidity tested when the weight change was less than 5 fig per 
5 minutes. Figure 1 shows the moisture adsorption velocity, that 
is, the time required for the sample to reach equilibrium ac each 
relative humidity from 0 to 95% at 5% intervals. Initial mois- 
ture adsorption proceeded very speedily at each relative humidity 
tested. In most cases, the equilibrium was reached within 2 
hours. Figure 2 shows the weight increment (%) at each relative 
humidity, that is, the equilibrium moisture content. It is clear 
from figure 2 that the equilibrium moisture content is dependent 
upon the relative humidity. 

Test Example 2 : Thermal analysis of the anhydride prepared in 
Example 2 04 and 3 hydrate prepared in Example 2 05 
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o 

m 
m 
o 
m 

w 



m 



For Che Differential Scanning Calorimetry, METTLSR TOLEDO 
DSC82Ie and METTLER TOLEDO STAR a System were used. 3 . 7mg of 
sample was weighed into the aluminum pan, which was then press 
sealed with an ai murium lid. After three tiny needle holes were 
made on the lid, the sample was tested by heating from normal 
temperature to 250°C at a rate of 10°C/min. As can be seen from 
Figure 9, the endothermic peak due to the vaporization of the 
water molecules contained m the 3 hydrate begins at around 50 ~C 
and the exothe rmic peak due to the thermal decomposition was 
observed at around 180 to 220°C. In contrast, the anhydride 
showed only an exothermic peak due to thermal decomposition at 
around 135 to 220°C without any endothermic peak. 

In the thermogravimetric analysis, SEIKO TG/DTA22 0 was used. 
3 . 8mg of the sample was weighed into an aluminum pan and was 
heated from normal temperature to 250°C at a rate of 10°C/min 



a 

,q 

according to the temperature raising program. As can be seen 



from Figure 10, weight decrement was observed at the temperature 
range of endothermic peak, the extent of which corresponds to the 
'moisture content determined by Karl-Fisher method (Mettler Toledo 
DL3 7KF Coulometer) . 

Test Example 3: Equilibrium moisture content determination of 
hydrates 

Six saturated aqueous salt solutions were introduced into 
each desiccator to control the inner relative humidity to a 
specific value as represented in the following Table 28. Then, 



131 



equilibrium moisture contents of 3 hydrate and 1.5 hydrate pre- 
pared in Examples 205 and 206, respectively, were determined at 
several relative humidities. 

Table 23. Saturated salt solutions inside the desiccator 



Salt Solution 


Relative Humidity(%) at 25°C , 


Potassium Acetate 


23 . 


Magnesium Chloride 


33 


Potassium Carbonate 


43 


Magnesium Nitrate 


52 


Sodium Nitrite 


64 


Sodium Chloride 


75 



Specifically, lOOmg of the sample was spread on a pre- 
weighed Petri dish and the total weight was accurately measured, 
then three of the sample were placed in each desiccator of Table 
28. The desiccators were allowed to stand at normal temperature 
for 7 days and then the sample was taken to be weighed. After 13 
days had passed, one of the three samples inside each desiccator 
was taken and the moisture content of each was measured by the 
thermogravimetric analysis described in Test Example 2. Equilib- 
rium moisture content at each relative humidity is represented in 
Figure 3 (3 hydrate) and Figure 4 (1.5 hydrate). Figure 3 shows 
that moisture content of the 3 hydrate is maintained around 10% 
for the whole relative humidity range tested; Figure 4 shows that 
the moisture content of the 1.5 hydrate is maintained around 5% 
at the relative humidity of 23 to 64%. Both hydrates are stable 
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since they keep a constant equilibrium moisture conten: regard- 
less of the relative humidity change. 

Test Example 4 : X-ray diffraction analysis 

After SOmg of the anhydride in Example 2 04, the 3 hydrate m 
Example 205, and the 1.5 hydrate in Example 206 were each thinly 
spread on the sample holder, X-ray diffraction analyses (35kv x 
20mA Rigaku Gergeflex D/max-IIIC) were performed under the condi- 
tions listed below. 

-scan speed (29) 5°/min 
-sampling time : 0.03 sec 
-scan mode : continuous 
-29/9 reflection 
-Cu-target (Ni filter) 

Results of X-ray diffraction analyses on the anhydride, the 
3 hydrate, and the 1.5 hydrate were as depicted in Figure 5, 6, 
and 7, respectively. From these spectra it can be verified that 
their crystal forms differ from each other. 

Test Example 5 : Chemical stability under heating 

The chemical stability of both the 3 hydrate prepared in 
Example 205 and the 1.5 hydrate prepared in Example 206 were 
compared with the chemical stability of the anhydride prepared in 
Example 204 as follows in order to determine the effect on chemi- 
cal stability of the extent of hydration. 
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The anhydride and each of the hydrates was introduced into a 
glass vial and maintained at 7Q°C, Then, the extent of decompo- 
sition with elapsed time was analyzed by liquid chromatography 
and the' results thus obtained are described m ten following 
Table 29. 

Table 29. Thermal stability with elapsed time (at 70°C) 



^\Time (week) 
Sample 


Initial 


1 


2 


3 


4 


Anhydrate 


99 




97 




95 


3 hydrate 


97 








94 


1 . 5 hydrate 


100 


97.25 


95 . 80 


97 . 16 


96 . 17 



As can be from Table 29, the 3 hydrate and the 1.5 hydrace 
both showed the same degree of thermal stability as the anhy- 
dride . 

Test Example 6: Water solubility of the compound prepared m 
Example 2 04 

Water solubilities of various salts of the compound, includ- 
ing that of the methanesul f onate prepared in Example 204, were 
measured. The measurement results are listed in the following 
Table 30. 
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Talbe 30, Water Solubility 



Sample 


Phosphate buf f ered 
solution (pH7) 


Phosphate buffered 
solution (pH2) 


Free 'form 


0 . 007 


14 .6 


Tartarate 


6 . 7 


15.4 


Sulf urate 


11 , 4 


8 . 9 


p-Toluenesul f onate 


7 . 5 


6 . 8 


Me thane sulf onate 


>30 


>20 



As can be seen from the above results, the methanesulf onate 
shows a water solubility superior to that of the tartarate, the 
sulfurate, and the p-toluenesulf onate as well as the free form. 
Therefore, it is identified that the me thanesul f onate has a 
desirable solubility as well as an excellent antibacterial activ- 
ity. 

Biological Example 4: In vitro antibacterial activity test 

In orer to determine the antibacterial activitiers of the E- 
and Z- isomer of the compound 18 0 which were separated in Example 
203, and of 7 - ( 4 -aminomethyl - 3 -methyloxyiminopyrrolidin- 1 -yl ) -1- 
cyclopropyl -6-f luoro-4 -oxo-1 , 4 - di hydro - 1 , 8 - napht hyridine - 3 - c - 
arboxylic acid methanesulf onate prepared in Example 204, in vitro 
antibacterial activities of them were measured using agar medium 
dilution method. The results were as described in the following 
Tables 31 and 32. In Table 32, the minimum inhibitory concentra- 
tion (MIC, /xg/ml) was simply calculated in the ratio of weight 
without considering the molecular weight, and ciprofloxacin was 
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chosen as the control. From the results, it is identified that 
the Z-isomer has a superior antibacterial activity to the E - 
isomer and that the methanesulf onate as well as the free form has 
an excellent antibacterial activity. 
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Table 31. In vit ro Antibacterial activity f Minimis r ^ u , v 

Concentration : MIC, jug/ml) 



Test Strains 


E- isomer 


! Z- isomer 




Staphylococcus aureus 6538p 


o 


0 S ~K 

' \J O J 


| sO . 008 


0 • 13 




Staphylococcus aureus giorgio 


0 


.063 


s0 .008 


0 13 




Staphylococcus aureus 77 


0 


. 063 


0.031 


0 .25 




Staphylococcus aureus 241 


16 




4 


64 




Staphylococcus epidermidis 387E 


r\ 


ATI 
. U Jl 


s0 . 008 


0 . 063 




Staphylococcus epidermidis 178 


32 




4 


123 


l 


Streptococcus faecalis 29212 


0 


.25 


0.063 


I x 


t 


Bacillus subtilis 6633 


0 


. 031 


sO . 003 


! 0.031 




Micrococcus 


luteus 9341 


0 


. 5 


0 . 13 


2 




Escherichia 


coli 10536 


0 


. 031 


sO . 008 


0.016 




Escherichia 


coli 3190Y 


0 


.016 


sO .003 


*0 . 008 




Escherichia 


coli 851E 


0 


. 063 


0.016 


sO . 008 




Escherichia 


coli TEM3 3455E 


0 


.5 


0 . 13 


0 . 2^ 




Escherichia 


coli TEM5 3739E 


0 


5 


0 . 13 


0.13 ' 


Escherichia 


coli TEM9 2639E 


0 


13 

i 


0.031 


0.016 




Pseudomonas 


aeruginosa 1912E 


1 


! 

[ 


0.5 | 


0.25 




Pseudomonas 


aeruginosa 10145 


2 




0.5 ■ 


i 

0.25 ; 


Pseudomonas 


aeruginosa 6065Y 


32 




3 


4 j 


Acinetobacter calcoaceticus 15473 


0 . 


25 


0.063 j 


0 .25 j 


Citrobacter 


diversus 2046E 


0 . 


! 

13 j 


0.031 i 


0.031 : 


Enterobacter 


cloacae 1194E 


0 . 


13 


0.031 i 


0.016 


Enterobacter 


cloacae P99 


0 . 


031 


sO.003 ; 


sO .003 




Klebsiella aerogenes 1976E 


0 . 


25 


0.063 : 


0 . 13 




Klebsiella aerogenes 1082E 


0 . 


13 


0 . 031 


0.015 ! 




Proteus vulgaris 6059 


1 




0 .25 


0.031 ! 




Seratia marsecence 1826E 


0 . 


5 


0 .25 


0.063 ! 




Salmonella thypimurium 14028 


0 . 


13 


0 . 031 


0.031 I 
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Table 32. In. vitro An!-, abacterial activity (Minimum T~hib:f.-^v 
Concentration: MIC, uq/ml) 



{ Test Strains 


Methanesulf onic 


Ciprofloxacin 


i 

1 




acid salt 




1 


| Staphylococcus aureus 653 8p 


0 .016 


0 . 


13 : 


1 Staphylococ 


cus aureus giorgio 


0 . 016 


0 . 


13 j 


Staphylococcus aureus 77 


0.031 


0 . 


25 1 


Staphylococcus aureus 241 


4 


128 






Staphylococ 


cus epidermidis 887E 


0 .016 


0 . 


013 




Staphylococcus epidermidis 178 


4 


128 






Streptococcus faecalis 29212 


0 . 13 


0 . 


5 




Bacillus subtilis 6633 


0.016 


0 . 


031 




Micrococcus 


luteus 9341 


0 .13 


2 






i 

Escherichia 


coli 10536 


0 .008 


<0 


. 008 




Escherichia 


coli 3190Y 


0 .008 


<0 


. 008 




1 Escherichia 


coli 851E 


0 .016 


<0 


.008 




| Escherichia 


coli TEM3 3455E 


0.25 


0 


. 5 




| Escherichia 


coli TEM5 3739E 


0 . 13 


0 


. 13 




: Escherichia 


coli TEM9 2639E 


0 . 031 


0 


. 016 




l 

| Pseudomonas 


aeruginosa 1912E 


0.25 


0 


. 13 




Pseudomonas 


aeruginosa 10145 


0 . 5 


0 


i 




[ Acinetobacter calcoaceticus 15473 


0 . 031 


0 


.25 




\ Citrobacter 


diversus 2046E 


0.031 


0 


016 




■ Enterobacter cloacae 1194E 


0 . 031 


0 


016 




Enterobacter cloacae P99 


0 . 016 


<0 


008 




Klebsiella aerogenes 1976E 


0.13 


0 


13 




Klebsiella aerogenes 1082E 


0 . 031 


0 


016 




Proteus vulgaris 6059 


0 . 25 


0 . 


031 




Seratia marsecence 1826E 


0.13 


0 . 


063 | 


Salmonella thypimurium 1402 8 


0 . 031 


0 . 


031 1 
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Although this invention has been described in its preferred 
for-n with a certain degree of particularity, it is appreciated bv 
those skilled in the art that the present disclosure of the 
preferred form has been made only by way of example and tha- 
numerous changes in the details of the construction, combination 
and arrangement of parts may be resorted to without: departing 
from the spirit and scope of the invention. 
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WHAT IS CLAIMED IS : 

1. 7- (4-aminomethyl-3-methyloxyiminopyrrolidin-i-yi) -i - 
cyclopropyl-6-fluoro-4-oxo-l, 4-dihydro-l, 8 -naphthyridine - 3 - c 
arboxylic acid represent by the following formula : 



O O 




or its isomer. 

2. The compound according to claim 1 in the from of Z isomer. 

3 . 7 - ( 4 -aminomethyl - 3 -methyloxyiminopyrrolidin- 1 -yl ) - l - cyclo - 
propyl - 6 - f luoro-4 -oxo- 1 , 4-dihydro-l , 8 -naphthyridme - 3 -carboxyl ic 
acid methanesulfonate or its hydrate represented by the following 
formula (H) : 




NH 2 



or its isomer, in which n denotes 0, 1, 1.5, 2, 2.5, 3, 3.5 or 4. 
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4. The hydrate according to claim 3, wherein n is 3 . 

5. The hydrate according to claim 3, wherein its moisture 
content is 9 to 11% by weight. 



6. The hydrate according to claim 3, whe 



rem n is 1 . 5 



7. The hydrate according to claim 3, wherein its moisture 
content is 4 to 6% by weight. 

3. A process for preparing 7 - (4 -aminome t hyi - 3 -methyioxyimmopy- 
rrolidm-l-yl) - 1 -cyclopropyl-6-f luoro-4 -oxo- 1 , 4 -dihydro- 1 , 8 -naph- 
thyridine-3-carboxylic acid represented by the following formula: 



O O 




OH 



or its isomer, methanesulf onate and hydrate of the methanesulf o- 
nate, which comprises reacting a quinolone derivative represented 
by the following formula, 



O O 
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in which X represents a halogen, with a pyrrolidine cxime deriva- 
tive represented by the following formula, 



^NOCH 3 



in a solvent in the presence of an acid acceptor. 

9. The process of claim 8, wherein the ratio of the number of 
moles of the pyrrolidine oxime derivative to the number of moles 
of the quinolone derivative ranges from one(l) to ten(10). 

10. The process of claim 3, wherein said solvent is selected 
from the group consisting of acetoni trile , dimethyl formamide , 
dimethyl sul f oxide , pyridine , N-methylpyrrol idinone , hexame thyl - 
phosphoramide , ethanol, and aqueous mixtures thereof. 

11. The process of claim 8, wherein said acid acceptor is se- 
lected from inorganic bases consisting of sodium hydrogen carbon- 
ate and potassium carbonate and organic bases consisting of 
triethylamine, diisopropylethylamine, pyridine, N , N - 
dimethylaniline, N, N-dimethylaminopyr idine , 1, 8 -diazabicyclo- 
[5.4.0] undec-7-ene, and 1 , 4 -diazabicyclo [2.2.2] octane . 

12. The process of claim 8, wherein the reaction is carried out 
at a temperature ranging from room temperature to 200°C. 

13. A process for preparing 7 - (4 -aminomethyl -3 -methyloxyiminopy- 
rrolidin- 1-yl) -l-cyclopropyl-6-f luoro-4 -oxo- 1 , 4-dihydro-l , 8-naph- 
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m which X represents a halogen, wich a protected pyrrol idme 
mime ier:vac:"3 represented by the fcllc/mo formula, 



HN 




m **/r. icr. ? recresents an ammo - crocecc mo trrcuc " n ~^e cr-ss^c 3 
or a base and men removing me ammo - promc- mg group ? from che 
result mq ccmccund. 
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14. The process of claim 13, wherein the a^:nc-prc:ec: mg jr:.c 
is selected from :he group ccr.sistmg of for-yl , ace:yl, :r::l _c - 
rca:e:v'i , benzoyl , para - n itrobenzoyl, cara-toiuer.esul::r.vl , 
r.ethoxycarbcnyl , ethoxy carbon yl , t - but oxycar bony 1 , be n zy 1 oxy c a r - 
bcnyl , para -methoxybenzyioxycarbonyl , tr ichloroethcxycarbonyl , 
benzyl, para-methoxybenzyl , trityl and tetrahydropyranyl . 

15. An antibacterial composition comprising as an active compo- 
nent the compound defined in claim 1 or 3 , together with a phar- 

ri maceuticaily acceptable carrier. 

if! 16. The composition of claim 15 comprising 1 to lOOmg of the 

m 

O compound defined in claim 1 or 3 in a unit dosage form. 

m 

W 
1- 

Q 

m 
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ABSTRACT OF DISCLOSURE 



The present: 1r.ver.t13n re 1 aces co a ne"e 1 quire I ore cc~c 
having an excellent antibacterial activity. More specific a 
the present invention relates to 7 - (4 -aminorcethyl -3 -rethyloxy 
nopyrrolidin- l-yl ) - 1 -cyclop ropyl-6- fluoro- 4 -oxo- 1 , 4 -dihydro- 1 
naphthyridine-3 -carboxylic acid represent by the following fc 
la ; 



O O 




=; 

O 



W or its isomer. 

m 
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JOINT DECLARATION FOR PATENT APPLICATION 

As the below named inventor, we hereby declare that: 

Our residence, post office address and citizenship are as stated below next to our names; 

We believe we are the original, first and joint inventors of the subject matter which is claimed and for which a patent is 
sought on the invention entitled 7-fA-AMlNOMETHYL-3-MFTHVLO XYlMINOPYRR^ 

1 4-OIHYDRO-1 .ft-NAPHTHYRlD INE-3-CARBQXYLIC ACID AND THE PROCESS FOR THE PREPARATION THEREOF , 

the specification of which 

□ is attached hereto. 

■ was filed on April 4. 1997 as Application Serial Numhftr Q8/82B.992 and was amended on April 4, 1997 W 
applicable). 

We hereby state that we have reviewed and understand the contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

We acknowledge the duty to disclose information which is material to the examination of this application in accordance with 
Title 37, Code of Federal Regulations, 11.56(a). 



Prior Foreign Application^) 

We hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign application(s) for patent 
or inventor's certificate listed below and have also identified below any foreign application(s) for patent or inventor's certificate having 
a filing date before that of the application on which priority is claimed: 













Republic of Korea 


94-13604 


16 June 1994 




v yes 


Republic of Korea 


94-39915 


30 December 1994 




yes 


Republic of Korea 


94-39930 


30 December 1994 




ves 



Prior United States Applicatjon(s) 

We hereby claim the benefit under Title 35, United States Code. S 120 of any United States application(s) listed below and 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35, United States Code, §112, we acknowledge the duty to disclose materia 
information as defined in Title 37, Code of Federal Regulations, S 1 .56<aJ which occurred between the filing date of the prior applicatior 
and the national or PCT international filing date of this application: 







£ Patent: JSfe»»teer : 




|^S% Afcaridoned 


08/490.978 


15 June 1995 


5,633,262 


27 May 1997 


Patented 



And we hereby appoint, both jointly and severally, as our attorneys with full power of substitution and revocation, to prosecute 
this application and to transact all business in the Patent and Trademark Office connected herewith the following attorneys who are 
all members of the Bar of the District of Columbia, their registration numbers being listed after their names: 

Donald W. Banner, Registration No. 17,037; Harold J. Birch, Registration No. 1 6.527; ; Edward F. McKie, Jr.. FtooiM^onNo 
1 7.335; William W. Beckett. Registration No. 1 8,262; Dale H. Hoscheit, Registration No. 1 9,090; Joseph M. Potenza, gegittrto. 
No 28.1 75; Alan I. Cantor, Registration No. 28,1 63; James A. Niegowski. Registration No. 28,33 1 ; Joseph M. Skerpon. Revstrano 
No. 29 864 Thomas L. Peterson. Registration No. 30,969; Nina L. Medlock Regjstration No. 29,673; WHIiam 
No. 32,133; Thomas H. Jackson, Registration No. 29,808; Franklin D. Wolffe, Registration No. 19,724; and Susan A. Wolfte 
Registration No. 33,568. 




All correspondence and telephone communications should be addressed to: 

Banner & Witcoff, Ltd. 

Eleventh Floor 
1001 G Street, N.W. 
Washington, D.C. 20001-4597 
Tef: (202)508-9100 

We hereby declare that all statements made herein of our own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issuing thereon. 
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